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SUMMARY 


The  collection  and  organization  of  equipment  loss  data  from 
US  Army  records  for  World  Wars  I  and  II  and  Korea  provided  the 
analytical  base  for  this  report.  Records  were  neither  uniform 
or  complete,  but  the  body  of  information  extracted  from  them  jus¬ 
tifies  the  drawing  of  a  number  of  useful  conclusions  aid  has  made 
possible  the  quantification  in  standard  terms  of  equipment  losses 
in  various  combat  postures  under  varying  conditions. 

During  the  course  of  the  project  HERO  has  furnished  RAC  a 
large  quantity  of  intermediate  and  associate  material.  Such 
items  are  therefore  not  included  here.  Enclosures  to  this  report 
include  the  following  items:  (1)  A  set  of  spread  sheets  based 
primarily  on  the  reports  submitted  by  units.  These  sheets  show- 
losses  per  1,000/man-day  and  per  100  casualties,  as  well  as  actual 
numbers.  They  are  presented  by  posture,  chronologically,  insofar 
as  the  reporting  cycle  and  the  nature  of  operations  permitted;  (2) 

A  set  of  consolidations  by  posture,  aggregating  the  loss  experi¬ 
ence  of  divisions  and  armies;  (3)  A  set  of  bar  graphs  which  present 
graphically  the  loss  rates  for  each  item  of  equipment  by  posture 
and  in  terms  of  both  1,000/man-day  and  100  casualty  factors;  (4)  A 
series  of  narratives  to  assist  in  defining  the  nature  of  the  combat 
reflected  in  the  numerical  statements;  and  (5)  A  series  of  compara¬ 
tive  documents  which  establish  loss  rates  for  four  armies  by  man- 
day  and  casualty  factors,  a  comparison  of  loss  densities  between 
two  armies,  mean  values  for  divisions  and  armies  overall  and  in 
various  postures,  and  mathematical  formulae  for  predicting  materiel 
losses. 

It  was  not  possible  to  establish  a  continuous  relationship 
between  personnel  casualties  and  equipment  losses.  There  is,  how¬ 
ever,  a  clear  relationship  between  casualties  and  the  "intensity 
of  combat"  which  is  not  apparent  in  any  other  way  of  measuring. 

This  has  produced  a  numerical  scale  of  values — the  Intensity  of 
Combat  Index  (Id)— which  can  be  related  to  historical  descrip¬ 
tion  and,  given  certain  known  factors,  used  as  a  predictive  device. 

Historical  and  professional  military  analysis  reveals  that 
there  is  indeed  consistency  in  the  nature  of  combat  losses.  Sig¬ 
nificant  variations  are  explicable  in  terms  that  have  great 


relevance  to  the _ conditions  prevailing  when  the  loss  was  incurred. 
Extensive  analysis  has  produced  an  organization  and  explication 
or  the  material  that  permit  the  user  to  select  that  body  of  codi¬ 
fied  experience  best  fitted  to  the  type  of  conflict  he  wishes  to 
examine.  The  reduction  of  data  to  the  common  basis  of  items  lost 
per  1,000/man-days  of  combat  permits  the  free  comparison  of  ex¬ 
perience  over  a  wide  range  of  cases  and  the  isolation  of  extreme 
and  mean  cases  for  use  in  constructing  loss-rate  formulae. 


The  actual  nature  of  the  combat  loss  reporting  system  and 
the  state  of  the  records  produce  the  conclusion  that  confidence 
in  the  reliability  of  data  for  planning  purposes  increases  in 
direct  proportion  to  the  time  span  and  size  of  unit.  The  long¬ 
term  averaging  of  the  experience  of  armies  has  produced  loss-rate 
factors  which  can  be  related  with  considerable  confidence  to  the 
circumstances  under  which  the  several  armies  operated.  These  cir¬ 
cumstances,  in  turn,  are  described  in  such  manner  that  they  can 
be  equated  with  the  general  nature  of  future  combat,  bearing  in 
mind  that  the  historical  values  find  their  greatest  use  in  dealing 
with  the  scale,  rather  than  the  exact  values  of  future  losses.  It 
is  obvious  that  aggregation  of  data  at  the  higher  echelons  of ’com¬ 
mand  and  operations  tends  to  dampen  the  effects  of  extreme  cases. 
For  procurement  planning  purposes  this  is  probably  beneficial,  but 
the  effect  of  extreme  cases  is  displayed  in  both  numerical  and 
narrative  form  for  use  if  required.  This  could  be  useful  in  war 
gaming  at  the  tactical  level;  it  also  suggests  criteria  for  the 
development  of  a  supply  system  with  the  flexibility  to  lay  down 
unusual  amounts  of  equipment  with  great  selectivity  and  speed  in 
response  to  emergency  situations. 

The  relative  numerical  weights  of  losses  due  to  wearout  and 
that  due  to  enemy  action  in  the  total  loss  equation  could  not  be 
determined  from  the  data  examined.  The  comparisons  between  armies 
does  indicate  that  over  time  the  wearout  factor  does  increase  sig¬ 
nificantly  and  the  distances  travelled  by  a  large  formation  have 
steadily  increasing  effects  on  total  losses.  This  matter  is  ex¬ 
amined  in  some  detail  in  the  body  of  the  report. 

It  became  apparent  as  research  and  analysis  progressed  that 
the  information  being  collected  had  uses  beyond  those  of  the  cur¬ 
rent  . project .  The  further  examination  of  the  meaning  of  the  In¬ 
tensity  of  Combat  Index  in  planning  and  forecasting  appears  promis¬ 
ing.  The  search  for  influences  having  substantial  effect  on  losses 
indicates  the  need  for  a  sophisticated  approach  that  combines  the 
techniques  of  the  professional  military  approach,  historical  exam¬ 
ination,  and  mathematical  analysis.  Deep  research  into  the  reports 
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of  maintenance  and  supply  units  at  the  higher  echelons  would  also 
be  helpful  in  supporting  the  construction  of  complex  loss  models 
as  now  envisaged  by  RAC. 

In  addition  to  the  consideration  of  a  number  of  influences 
affecting  losses  in  general  terms,  most  of  which  are  referred  to 
above,  there  is  in  the  report  further  discussion  of  the  loss  rates 
of  specific  items  and  the  reasons  therefor.  The  report  also  of¬ 
fers  a  number  of  observations  which  focus  on  the  general  problems 
and  conditions  of  battlefield  reporting  and  analysis  of  such  re¬ 
ports.  There  is  a  natural  difference  in  purpose  between  real  time 
reports  and  the  requirements  for  later  historical  research.  A 
special  solution  is  proposed,  involving  the  placement  in  the  field 
of  a  small,  highly  specialized  team  to  gather  data  as  it  is  gen¬ 
erated  by  combat  action. 

As  a  general  conclusion,  it  can  be  said  that  the  effort  that 
has  produced  this  report  has  yielded  a  set  of  numerical  factors 
which,  applied  judiciously  and  imaginatively,  form  a  solid  input 
to  mathematical  models  which  synthesize  the  battlefield  of  the 
future  with  that  of  the  past.  Of  particular  value  is  the  estab¬ 
lishment  of  meaningful  links  between  the  nature  and  circumstances 
of  battle,  on  the  one  hand,  and  personnel  casualties  and  equipment 
losses  on  the  other. 
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I.  INTRODUCTION 


DOsalTwLP»S°neH°i  th®  study»  as  stated  in  HERO's  original  pro- 
for  certain  seWn  h  analyze  loss  and  replacement  experience 
Wpr  tt  selec^ed  items  of  major  combat  equipment  in  World 

cSde  compariLnsd^he  Philippif s)  ’  Korea,  andVietnam,  toln- 

(in  terms  of  1  Snn  Ln/^lpmf  °SS  rates  and  personnel  casualties 
f  f  h’000  man/days).  From  this  information  a  set  of  re- 

r°TrrC,r°5  wil1  be  PrePare<»-  These  will  be 

bat  f  ThLp  p1^  d  W^h  !eSpect  t0  the  actual  conditions  of  com- 

riencp  V ! VGS  Wl11  then  per>m:Lt  comparison  between  past  expe¬ 
rience  and  future  prospects."  F  p 


agreefthlt^hP^iT7  examinati°n  of  available  records,  it  was 
q?np!  ov  d  h  PhlllPPines  would  be  dropped  from  the  study. 

with  Jananp^p  ^ePresent?d  a  sustained  period  of  intense  combat 
with  Japanese  forces,  without  the  exaggerating  effect  of  losses 

^adent  t0  assault  of  heavily  defended  beaches,  the  Okinawa 
campaign  was  substituted  for  the  Philippines.  After  the  oriainal 

bers°thatWVietnam'Llo^  ^  waa  dete™ined  bV  KAC  project  staff  mem- 

this  StuL  anH  Ph-  fS  W°Uld  n0t  f°rm  Part  °f  the  data  baae  Of 
this  study  and  this  element  was  dropped.  As  numerical  information 

was  organized  and  tested,  it  became1  apparent  tha?  Se  l"Soo  man/ 

pomh^Lt°r  Was  sultable  as  a  base  for  expressing  the  "time  in 

to  establishP?hf "  relapionshiP>  but  was  awkward  when  used 

o  establish  the  equipment  loss--personnel  casualty"  ratio  It 

100  paf  deCjded  t0  State  this  relationship  assesses  per 
100  casualties.  Finally,  it  was  found  that  bar  graphs  appeared 

clearlv  thandri?dfine  signi^i^ant  correlations  and  variations  more 
in  this  ^  t  d  CUrVeS  and  for  this  reason  the  former  are  used 
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II 


METHODOLOGY 


Organization  of  Data 


As  originally  discussed,  it  was  planned  to  collect  and  ana¬ 
lyze  information  on  equipment  losses  and  personnel  casualties  in 
selected  units  and  to  present  the  resulting  ratios  in  the  format 
described  in  the  original  proposal.  This  presentation  is  included 
in  this  report,  but  it  will  be  seen  that  alternative  methods  may 
be  more  useful  in  analysis  of  the  meaning  of  the  material  displayed 
It  was  initially  agreed  that  the  1,000  man/day  and  personnel  cas¬ 
ualty  figures  would  be  based  on  infantry  divisions  in  order  to 
avoid  the  dilution  of  loss  ratios  by  factors  based  on  the  expe¬ 
rience  of  combat  support  and  support  units  in  very  large  formations 
since  they  were  not  usually  heavily  engaged  in  close  combat.  This 
method  was  used,  but  the  large  and  important  amount  of  information 
developed  from  the  records  and  reports  of  the  numbered  armies  has 
made  it  desirable  to  evaluate  their  experience  in  the  same  terms. 

It  was  planned  to  select  units  for  study  in  consideration 
both  of  their  combat  experience  and  general  reputation.  This  was 
done  with  some  small  changes  in  the  original  list  made  necessary 
by  the  availability  of  the  records.  It  will  come  as  no  surprise 
to  any  working  military  historian  that  the  surviving  collection  of 
primary  records--incomplete  in  the  first  instance  due  to  the  prob¬ 
lems  and  purposes  of  battlefield  reporting — has  further  suffered 
the  ravages  of  time  and  changing  disposal  policies.  Subject  to 
the  limitations  thus  imposed ,  and  to  those  dictated  by  the  total 
amount  of  time  and  funds  available  for  research,  the  final  list 
represents  a  good  cross-section  of  experience  though  not  as  large 
for  statistical  purposes  as  would  be  ideal. 

Units  selected  for  examination  were: 


World  War  I 


77th  Division 


World  War  II  -  Africa, 

Italy,  Northwest  Europe 


First  Army 
Fifth  Army 
Seventh  Army 
1st  Division 
6th  Armd  Division 
28th  Division 
45th  Division 


World  War  II  -  Okinawa 


Tenth  Army 
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World  War  II  -  Okinawa  (con¬ 
tinued)  7th  Division 

96th  Division 

Korea  2d  Division 

25th  Division 

This  list  represents  the  spread  of  typicality  and  geographic  loca¬ 
tion  to  the  degree  the  records  permitted.  Several  hopeful  lines 
of  approach  failed,  simply  because  there  was  not  enough  informa¬ 
tion  immediately  available  to  lead  to  any  useful  conclusions  in 
the  time  available.  In  particular,  a  strenuous  effort  was  made  to 
develop  information  on  the  losses  of  airborne  divisions  in  World 
War  II  in  the  belief  that  their  experience  might  have  some  signifi¬ 
cance  to  the  operations  of  the  new  air-mobile  division.  The  search 
yielded  nothing  of  significance,  due  to  lack  of  adequate  records. 

The  format  and  nature  of  RAC  war  games  were  discussed,  in  the 
hope  that  real  historical  equivalents  could  be  established  for 
detailed  study.  The  starting  conditions  of  the  war  game  scenarios 
and  the  nature  and  duration  of  combat  situations  played  made  any 
large-scale  correlation  with  historical  experience  difficult. 
Further,  as  will  be  discussed  later,  the  actual  reports  of  single 
units  for  short  periods  tend  to  induce  wide  variations  in  losses 
recorded  and  to  reduce  confidence  in  loss  ratios  derived  from  them. 
Some  figures  related  to  short  periods  of  combat  for  smaller  forma¬ 
tions  are  contained  in  this  report  and  could  be  used  to  determine 
upper  and  lower  limits  in  ratios  for  single  engagements,  but  their 
wide  variations  do  not  recommend  their  use  as  long-term  planning 
factors . 

From  the  RAC  list  of  PEMA  items  being  studied  in  the  primary 
project,  RAC  and  HERO  representatives  developed  a  list  of  items 
used  in  World  War  II  and  Korea  whose  battlefield  density  and  posi¬ 
tioning  were  comparable.  The  HERO  search  was  to  be  directed  to 
these  specific  pieces  of  equipment.  This  method  was  followed  as 
closely  as  possible.  It  became  apparent  as  the  record  search  pro¬ 
gressed  that  all  items  were  not  reported  with  the  same  frequency 
or  accuracy.  When  the  amount  of  information  was  insufficient  to 
form  any  reasonable  or  reliable  basis  for  study  and  conclusions, 
the  item  in  question  was  not  included.  The  resulting  list  of 
items  presents  a  good  general  picture  of  a  division’s  zone  from 
front  to  rear  and  with  respect  to  important  mobile  items  within 
the  area. 

Certain  consolidations  were  made  in  the  interest  of  present¬ 
ing  a  realistic  picture  of  losses  by  type.  This  was  done  to  aggre¬ 
gate  the  several  types  of  medium  tanks,  2^-ton  trucks,  and  30 
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caliber  machine  guns,  in  the  interest  of  providing  the  best  match 
for  comparison  with  the  future  families  of  weapons.  In  one  case-- 
Fifth  Army — this  was  also  done  with  rifles  caliber  .30  1903  and 
rifles  M-l.  In  this  instance  the  1903  rifle  was  the  basic  weapon 
for  foreign  troops  in  the  Army  and  the  consolidation  gave  an  ac¬ 
curate  representation  of  the  basic  weapon  count.  When  1903  rifles 
appeared  only  as  special  use  weapons,  they  have  been  excluded  from 
the  computation,  although  figures  have  been  listed  in  many  of  the 
enclosures. 


Sources  of  Data 


The  primary  sources  of  data  for  this  study  have  been  the  actual 
records  and  reports  of  units,  primarily  G-4  and  ordnance  reports 
and  working  documents .  When  necessary  to  expand  information  or  to 
seek  better  understanding  of  combat  conditions,  reference  was  made 
to  unit  histories  and  other  secondary  sources.  The  publications 
of  the  Office  of  the  Chief  of  Military  History  were  particularly 
valuable  in  gaining  insights  into  the  real  nature  of  the  battles 
studied. 

The  major  portion  of  the  basic  research  was  done  at  the 
Federal  Records  Center,  Alexandria.  Some  work  was  done  in  the 
National  Archives.  The  Kansas  City  and  St.  Louis  depositories 
furnished  specific  information  upon  request  or,  on  occasion,  con¬ 
firmed  that  records  were  no  longer  available.  Throughout  the  pe¬ 
riod  devoted  to  record  search  the  HERO  staff  received  the  very 
highest  quality  of  understanding  professional  support  from  Mr. 

Wilbur  Nigh  of  the  FRC,  and  his  staff. 


Organization  of  Material 


The  matrix  described  in  the  original  proposal  has  served  to 
organize  and  guide  the  presentation  of  data  throughout  the  project. 
It  has  become  apparent  that  final  presentation  would  require  some¬ 
thing  somewhat  more  complex.  The  documents  developed  to  present 
fully  the  information  developed  from  the  records  include  the 
following: 

1.  A  set  of  "spread  sheets"  which,  unit  by  unit,  show  the 
losses  of  those  items  for  which  reports  were  made.  The  sheets  are 
organized  by  posture  and  express  losses  in  terms  of  "per  1000  man/ 
days"  and  "per  100  personnel  casualties."  It  will  be  noted  that 
the  general  tendency  was  to  report  at  specified  intervals  rather 
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than  in  relationship  to  specific  engagements.  This  served  to  make 
the  association  of  losses  with  particular  short  periods  of  combat 
somewhat  uncertain  in  many  cases. 

2.  Consolidation  of  the  spread  sheets  described  above  by 
posture.  These  consolidations  in  effect  satisfy  the  requirements 
of  the  matrix. 

3.  A  set  of  bar  graphs  which  are  organized  to  permit  compari¬ 
son  of  all  the  experience  of  a  unit  in  a  single  posture  with  that 
of  all  other  units.  There  are  two  sheets  per  posture  for  each 
item  of  equipment.  One  presents  1000  man/day  factors  and  the  other 
100  personnel  casualties  factors. 

4.  A  set  of  narratives  designed  to  give  the  historian’s  view 
of  aspects  of  the  combat  experience  reflected  in  the  loss  figures 
given  in  the  spread  sheets.  There  has  been  no  attempt  to  write 
complete  historical  accounts;  rather,  the  effort  has  been  restricted 
to  an  attempt  to  account  for  losses  in  terms  of  the  conditions  of 
combat,  including  such  factors  as  terrain  and  weather,  previous 
unit  history,  length  of  exposure,  enemy  tactics,  and  so  forth. 

5.  A  collection  of  comparative  documents  for  analytical 
purposes,  some  of  which  suggest  other  ways  of  viewing  and  using 
the  data  available. 


Correlations 


Based  on  the  material  organized  and  presented  as  described 
above,  the  HERO  professional  staff  proceeded  to  detailed  search 
for  the  correlations  that  might  exist,  determination  of  the  re¬ 
liability  of  the  factors  produced  at  the  several  levels  of  aggrega¬ 
tion,  and  development  of  logical  general  guidelines  for  the  use  of 
historical  experience  as  an  input  to  methods  for  estimating  combat 
losses  in  future  wars.  The  results  of  this  work  will  be  found  in 
the  next  section  of  this  report. 


Assumptions 


Some  units  provided  for  the  reporting  of  "on  hand"  weapons  and 
equipment  and  actual  daily  .personnel  strengths.  In  such  cases 
these  figures  were  used  as  appropriate.  Many  units,  however,  did 
not  report  in  this  fashion.  In  these  cases,  when  beginning  and 
end  strengths  over  a  period  were  given,  a  straight-line  average 
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on\hf?;hi l\fner  Cases>.  it:  was  necessary  to  base  computations 
on  the  Table  of  Organization  and  Equipment  for  the  type  unit  in- 

fiaures  ^ethoduobvi°usly  has  produced  some  man/day 

the  »’oss  S  iSn"  th?fe  probably  obtained  and  thus  reduced 

tne  ^oss  per  1000  man/day"  factor.  Similarly,  when  losses  are 

°f,T/E’  thSre  iS  —  «sto2ion™ing 
rrom  the  fact  that  the  unit  was  not  likely  to  be  operating  at  full 

thus  SduSd  Ita^  exte??ed  period  and  battlefield  density  was 
the  rednnSdh^i?  ^ally  true,  however,  that  in  some  cases 
and  ^n?Sdh°ldingS  required  greater  use  of  the  assets  in  hand 

wear-out  rltef  e^posure  t0  enemy  action  and  accelerated 

™  a?  ™  ?  rates.  This  would  appear  to  be  particularly  true  of  oen- 

that  fh?£Sf  vfhlclGS  in  emergency  situations.  It  has  been  assumed 
that  these  factors  tend  to  average  out  over  time.  assumed 

rr,_e  wil1  be  ndted  in  the  spread  sheets  that  there  were  manv 
not  all  lfff  report:L"g  Periods  and,  even  within  a  single  period 

been  assu*n2tenhn  2  be  rep°rted'  In  most  such  eL-Ttai 

specific  ?he  fiqures  reported  accurately  represent  the 

tioi/has  bec„2,d2  "?  attempb  t0  flU  in  the  blanks  by  extrapola- 
(historical  and  ^i-eIn  ?0?e  lnsCanoes  Professional  judgment 
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General  Observations  on  MPt-hnrt 


l  b  th  as  for  equipment  losses.  The  record  leads  to 
not  222^12"  that  commanders  of  fighting  elements  tended 
of?  P  .  tbe  1°ss.of  items  for  which  immediate  replacement 
required.  equal3-y  obvious  from  the  record  that  it 

222  Paf  6  2  ”ake  accurate  inventories  in  2e tea?  of 
battle.  As  a  result,  periods  of  rest  or  decreased  activity  foiim, 

Thisaciif:)0?-en9a??Inent  produce  reports  of  unusually  if rge  Ioffes 

thS  SUbjSCt  0f  -d  LcoSndS* 

It  was  necessary  at  times  to  select  a  single  source  of  ri*t* 

agfL^^h^sflff?-"15  thS  fame  period>  since  they  did  not  always 
.  The  selection  was  based  on  the  degree  of  involvement  of 
reporting  agencies  and  the  level  at  which  they  were  operffina 

Armv * i ord^ance  reports  were  sometimes  preferred  over  G-4  reports- 
Army- level  reports  were  used  rather  than  independent  consolida¬ 
tions  of  subordinate  element  reports.  This  was  a matter  fH 
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judgment  on  the  part  of  the  project  staff.  Secondary  casualty 
data  sources  were  used  only  when  the  actual  reports  of  the  units 
suffering  the  losses  were  not  available.  Nonbattle  casualties 
were  not  included.  It  was  necessary  in  the  case  of  the  2d 
Division  at  Kunu-ri  to  make  certain  assumptions  about  the  time  at 
which  losses  actually  occurred,  since  the  conditions  obtaining 
during  the  actual  period  of  combat  effectively  prevented  reporting 
on  schedule.  The  lines  of  separation  between  events  were  so  clear- 
cut  that  much  confidence  can  be  placed  in  validity  of  the  result¬ 
ing  picture  of  a  major  unit  under  tremendous  pressure. 

Communications  equipment  has  presented  a  special  problem 
throughout.  It  was  not  possible  to  determine  from  field  manuals 
in  the  100  series  or  from  Tables  of  Equipment  what  the  allowances 
for  the  various  types  of  unit  were.  Losses  in  most  instances  were 
reported  with  fair  regularity  and  the  results,  when  expressed  as 
loss  rates,  do  seem  reasonable.  In  most  cases,  for  example,  the 
rates  for  the  SCR  300,  SCR  608,  and  SCR  610  appear  to  be  directly 
proportional  to  their  distribution  and  density  over  the  battle¬ 
field.  It  was  not  possible,  however,  to  determine  what  signal 
equipment  casualties  were  attributable  to  enemy  action,  to  acci¬ 
dent,  and  to  failure  due  to  wear-out  or  climatic  conditions. 

A  later  section  of  this  report  will  discuss  a  suggestion  for 
obtaining  more  complete  and  accurate  loss  reports  from  operating 
commands.  At  this  point  it  is  desired  only  to  point  out  that  the 
wide  variations  in  format,  accuracy,  completeness,  and  timing  of 
reports  encountered  during  the  basic  research  phase  of  this  pro¬ 
ject  led  to  the  conclusion  that  reliable  data  for  planning  purposes 
can  be  developed  only  by  the  examination  of  a  number  of  samples. 

To  the  degree  that  available  time  permitted,  this  was  done.  The 
work  is  time-consuming  and  records  do  disappear  and  deteriorate. 

The  significance  and  many  potential  uses  of  the  information 
developed  by  the  effort  expended  in  this  project  suggest  that 
serious  consideration  should  be  given  to  a  much  broader  based  pro¬ 
ject  directed  to  the  extraction  and  codification  of  much  as  yet 
unused  information  noted  in  the  pursuit  of  this  project,  and  addi¬ 
tional  information  which  can  be  located  with  more  time  for  search. 


III.  CORRELATION  AND  CLASSIFICATION  OF  DATA 


General 


This  section  will  compare  and  discuss  the  data  produced  by 
the  method  described  in  the  preceding  section.  The  principal  ef¬ 
fort  will  be  directed  to  the  determination  of  the  degree  of  reli¬ 
ability  and  the  applicability  of  the  factors  that  have  been  devel¬ 
oped,  based  primarily  on  the  historian's  analysis  of  events  and 
conditions.  It  has  become  obvious  to  the  HERO  staff  that  the 
information  made  available  by  the  basic  research  has  uses  and 
values  far  beyond  the  immediate  requirements  of  the  instant  prob¬ 
lem.  Comment  and  recommendation  will  be  offered  at  the  end  of 
this  section. 


Intensity  of  Conflict 


In  order  to  arrive  at  a  basis  for  evaluation  of  equipment 
losses  in  terms  of  the  pressures  upon  troops  and  commanders,  it 
was  believed  essential  first  to  develop  a  basis  for  determining 
the  intensity  of  conflict.  Since  subjective  judgment  of  the  in¬ 
tensity  of  conflict  is  extremely  unreliable  (everyone  who  is  under 
fire  considers  that  the  conflict  is  intense) ,  the  only  objective 
basis  for  this  determination  appears  to  be  in  the  casualty  rate. 

After  comparison  of  the  losses  of  divisions  and  armies  within 
the  various  postures  reported,  a  tentative  numerical  scale  for 
comparing  intensity  of  conflict  was  developed.  This  scale  starts 
from  the  premise  that  the  most  intensive  combat  possible  will 
cause  100%  casualties  per  day,  or  1  casualty  per  man-day.  Thus 
the  upper  limit  of  the  scale  of  intensity  of  conflict  is  auto¬ 
matically  set  at  100.  On  this  scale,  then,  one  casualty  per  two 
man-days  would  be  50 ,  one  casualty  per  three  man-days  would  be 
33.3333,  one  per  50  man-days  would  be  2.0,  one  per  100  man-days 
would  be  1.0,  one  per  150  man-days  would  be  .7667,  etc. 

Using  this  scale,  and  on  the  basis  of  the  relatively  limited 
number  of  units  considered  in  this  report ,  a  somewhat  arbitrary 
scale  of  intensity  of  conflict  was  established,  as  follows: 


Armies 


Overall  (or  mixed  attack-defense) 


Intense  combat: 
Moderate  combat: 
Light  combat: 


.167  or  more 
.166  to  .100 
.099  or  less 


Attack  (if  the  general  attack  posture 


the  army;  otherwise  the 

overall, 

or 

should  be  applied) 

Intense  combat: 

.250 

or 

Moderate  combat: 

.249 

to 

Light  combat: 

.166 

or 

exists 
mixed , 


more 

.167 

less 


throughout 

scale 


Withdrawal 


Intense  combat: 
Moderate  combat: 
Light  combat: 


.  500  or  more 
.499  to  .200 
.199  or  less 


Defense  (if  the  general  defense  posture  exists  through¬ 
out  the  army;  otherwise  the  overall  scale  should  be 
applied) 


Intense  combat: 
Moderate  combat: 
Light  combat: 


Divisions 


Overall 

Intense  combat: 
Moderate  combat: 
Light  combat: 

Attack 

Intense  combat: 
Moderate  combat: 
Light  combat: 


.143  or  more 
.142  to  .111 
.110  or  less 


.250  or  more 
.249  to  .133 
.132  or  less 


. 500  or  more 
.499  to  .200 
.199  or  less 


Withdrawal 


Intense  combat: 
Moderate  combat: 
Light  combat: 

Defense 

Intense  combat: 
Moderate  combat: 
Light  combat: 


2.000  or  more 
1.999  to  .767 
.766  or  less 


. 200  or  more 
.199  to  .100 
.099  or  less 


On  the  basis  of  this  scale,  it  is  now  possible  to  discuss  the 
intensity  of  the  combat  postures  for  every  one  of  the  formations 
for  which  data  is  presented  in  this  report,  as  follows: 

First  Army  (World  War  II,  NW  Europe) 

Overall  Intensity  of  Conflict  Index  (ICI):  .197  -  Intense 
combat. 


Attack  ICI:  .173  -  Moderate  combat.  This  is  misleading, 
however,  since  there  was  considerable  defensive  action  by  the  Army 
from  time  to  time  between  offensives,  during  which  casualties  were 
considerably  less;  thus  the  actual  ICI  for  the  attack  and  for  the 
defense,  if  they  we re  separable,  would  probably  indicate  intense 
combat. 


Withdrawal  ICI:  .557  -  Intense  combat.  This  covers  the 
eleven  day  crisis  period  of  the  Germans  Ardennes  offensive  only. 
Although  only  a  portion  of  the  Army  was  actually  in  a  withdrawal 
posture,  this  fact  is  considered  in  the  development  of  the  index. 

Fifth  Army  (World  War  II,  Italy) 

Overall  ICI:  .117  -  Moderate  combat. 

Attack  ICI:  .128  -  Light  combat.  This  is  misleading  for  the 
same  reasons  as  indicated  for  the  First  Army,  above. 


Seventh  Army  (World  War  II,  NW  Europe) 

Overall  ICI:  .130  -  Moderate  combat.  It  is  interesting  to 
note  that  the  intensity  of  combat  of  the  Seventh  Army  is  between 
that  of  the  Fifth  and  First  Armies. 

Attack  ICI:  .128  -  Light  combat.  Identical  to  that  for  the 
Fifth  Army,  and  misleading  and  inapplicable  for  the  same  reason. 
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Withdrawal  ICI:  .267  -  Moderate  combat.  This  is  consistent 
with  the  nature  of  the  only  significant  withdrawal  operation  in 
which  the  Seventh  Army  was  involved  in  January,  1945. 

Defense  ICI:  .122  -  Moderate  combat.  This  is  probably 
reasonably  accurate,  since  the  army  as  a  whole  was  in  a  defensive 
posture  during  the  limited  period  for  which  this  data  applies. 

Tenth  Army 

Attack  and  Overall  ICIs:  .202  -  Intense  combat.  This  reflects 
a  relatively  short  period  of  operations  and  combat  could  probably 
not  have  been  maintained  at  this  level  of  intensity  for  a  prolonged 
period.  The  significance  of  this  relatively  high  ICI,  and  the 
nature  of  the  combat,  becomes  quite  clear  when  compared  with  losses 
in  supporting  weapons  and  equipment.  The  Tenth  Army  was  engaged 
in  intense  front-line  combat  against  a  tenacious  enemy,  which  was 
relatively  impotent ,  however ,  in  long-range  firepower  (air  and 
artillery).  Thus  it  is  likely  (though  this  can  be  verified  only 
from  further  research) ,  that  riflemen  and  automatic  weapons  crews 
had  an  even  higher  percentage  of  casualties  with  respect  to  sup¬ 
porting  arms  and  services  (principally  artillery,  armor,  and  engi¬ 
neers)  than  was  the  case  in  the  other  three  armies. 

1st  Infantry  Division 

Incompleteness  or  elusiveness  of  equipment  reports  available 
for  this  division  in  the  Federal  Records  Center  at  Alexandria  made 
it  impossible,  in  the  time  available,  to  make  meaningful  compari¬ 
sons.  The  one  instance  used  in  the  data  presented  herewith  does 
not  have  casualty  records  which  are  comparable  in  the  same  time 
frame.  (On  the  basis  of  First  Army  G-l  Reports  for  1944-1945,  the 
ICI  of  the  division  for  307  days  was  .353  -  Intense  combat.) 

2nd  Infantry  Division  (Korean  War) 

Withdrawal  ICI:  5.270  -  Intense  combat.  This  is  clearly  a 
proper  evaluation  of  the  five-day  ordeal  of  the  division  at  Kunari. 

6th  Armored  Division 


Overall  ICI:  .200  -  Moderate  combat.  This  is  consistent  with 
the  role  played  by  this  division:  considerable  time  in  reserve, 
with  brief  but  intensive  periods  of  action  in  the  attack  and,  more 
briefly,  defense  postures. 
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7th  Infantry  Division  (World  War  II,  Okinawa) 

Overall  ICI:  .581  -  Intense  combat. 

Attack  ICI:  .663  -  Intense  combat. 

25th  Infantry  Division  (Korean  War) 

Overall  ICI:  .134  -  Moderate -to-Light  combat.  This  and  the 
other  indices  are  reflections  of  the  extent  of  firepower  superior¬ 
ity  enjoyed  by  US  forces  when  attacking  in  Korea. 

Attack  ICI:  .169  -  Light  combat. 

Defense  ICI:  .065  -  Light  combat.  Also  a  reflection  of 
firepower  superiority. 

Withdrawal  ICI:  .400  -  Light  combat. 

28th  Infantry  Division  (World  War  II,  NW  Europe) 

Overall  ICI:  .617  -  Intense  combat  (through  27  December, 
1944,  151  days  of  combat). 

Attack  ICI:  .797  -  Intense  combat. 

Withdrawal  ICI:  2.401  -  Intense  combat. 

Defense  ICI:  .142  -  Moderate  combat 

/On  the  basis  of  First  Army  G-l  Reports,  this  division  was  in 
SHAEF  Reserve  from  8  January  to  18  March,  1945.  From  18  March  to 
8  May,  for  51  days,  the  ICI  was  .234  -  Moderate  combat.  Overall, 
for  282  days,  the  ICI  was  .383  -  Intense  combat^ 

45th  Division  (World  War  II,  Italy) 

Overall  ICI:  .239  -  Moderate-to-heavy  combat. 

Attack  ICI:  .335  -  Moderate  combat. 

Defense  ICI:  .637  -  Intense  combat.  This  reflects  a  period 
at  Anzio  in  which  the  division  was  fighting  for  its  life  and  was 
engaged  in  repeated  counterattacks  to  secure  the  beachhead. 

45th  Division  (World  War  II ,  NW  Europe) 

Overall  ICI:  .208  -  Moderate  combat. 
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Attack  ICI:  .408  -  Moderate  combat. 
77th  Division  (World  War  I) 


Attack  ICI:  .516  -  Intense  combat.  This  intensity  is  re¬ 
flected  even  more  clearly  in  the  incomplete  equipment  loss  records, 
it  is  clear  from  this  small  example  of  a  division  which  was  engaged 
less,  and  had  a  lower  casualty  rate,  than  some  others,  that  the 
intensity  of  combat  in  World  War  I  was  in  general  far  greater  than 
that  experienced  in  World  War  II.  The  reason  for  this  is  clearly 
the  tremendous  firepower  capabilities  resulting  from  static  trench 
warfare,  without  the  availability  of  mobility.* 

96th  Infantry  Division  (World  War  II,  Okinawa) 

Overall  ICI:  .551  -  Intense  combat.  See  the  remarks  for  the 
Tenth  Army,  above. 

Attack  ICI:  .579  -  Intense  combat. 


Comparison  of  Army  Equipment  Loss  Experience 


General  Observations 


Perhaps  the  most  notable  thing  about  the  Army  data  contained 
in  the  enclosures  is  the  close  correlation  of  the  experience  of 
the  Fifth  and  Seventh  Armies.  This  was  particularly  true  of  per¬ 
sonnel  losses,  but  the  correlation  is  also  quite  close  for  all 
items  of  equipment  for  which  there  is  a  reasonable  data  base. 
Because  of  the  similarity  of  personnel  casualties,  the  equipment 
loss  rates  of  these  two  armies  compare  very  closely  whether  cal¬ 
culated  with  respect  to  1000 /man-days  or  100  casualties.  This  is 
not  true  of  the  other  armies,  whose  loss  rates  with  respect  to 
casualties  were  lower  because  of  their  higher  casualty  rates. 


*This  is  discussed  at  some  length  in  HERO's  report  Historical 
Trends  Related  to  Weapon  Lethality,  passim,  but  particularly  Chap¬ 
ters  Two  and  Six,  and  Appendix  III.  Another  indication  of  the 
difference  in  intensity  of  conflict  in  World  War  I  and  World  War  II 
is  the  fact  that  during  the  first  twenty  days  of  operation  Overlord, 
June  6-25,  1944,  the  British  and  American  forces  in  Normandy  suf¬ 
fered  about  the  same  number  of  casualties  as  was  suffered  by  the 
British  Fourth  and  Third  Armies  in  one  day--July  1,  1916. 
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Except  for  artillery  and  mortars  (discussed  below) ,  the  losses 
of  the  Seventh  Army  were  slightly  but  quite  consistently  higher 
than  those  of  the  Fifth  Army.  From  these  facts  it  is  obvious  that 
there  was  considerable  general  similarity  in  the  nature  of  the 
operations  of  the  two  armies,  both  of  whom ,  for  most  of  the  time, 
were  engaged  in  prolonged,  slow-moving  operations  varying  in  inten¬ 
sity  from  moderate  to  heavy,  against  the  defenses  of  a  skillful  and 
resourceful  enemy.  The  higher  rate  of  losses  (with  the  exceptions 
noted)  of  the  Seventh  Army  reflects  the  fact  that  for  two  periods 
for  which  data  is  included  in  the  report,  the  Seventh  Army  was  mov¬ 
ing  further  and  faster  than  the  Fifth  Army  did.  This  obviously 
contributed  to  wearout  loss  rates ,  and  to  losses  due  to  what  may 
be  called  the  social  habits  of  the  American  soldier. 

The  First  Army's  loss  rates,  on  the  other  hand,  were  consist¬ 
ently  higher  (with  only  one  exception,  ton  trucks,  discussed 
below)  than  those  of  the  Fifth  and  Seventh  Armies  in  all  respects. 

A  substantial  proportion  of  this  margin  is  clearly  due  to  the  very 
significant  impact  of  the  German  Ardennes  Offensive,  but  this  merely 
is  one  of  several  aspects  of  First  Army  operations  that  generally 
covered  more  ground,  were  of  greater  variety  in  nature,  and  (over¬ 
all)  were  somewhat  more  intensive,  than  those  of  the  Fifth  and 
Seventh  Armies.  This  is  logical,  since  the  First  Army  was  often 
making  the  main  effort  of  the  Allied  or  American  forces  in  the 
principal  theater  of  the  war,  and  was  more  directly  threatening 
the  vital  regions  of  the  enemy's  homeland. 

There  is  considerably  less  consistency  in  the  comparison  of 
the  Tenth  Army  with  any  of  the  other  three.  This  reflects  the 
fact,  of  course,  not  only  that  the  operation  was  against  a  differ¬ 
ent  kind  of  enemy,  but  also  that  it  took  place  in  a  restricted 
region  over  a  relatively  short  period  of  intensive  combat,  which 
probably  could  not  have  been  sustained  in  a  prolonged  continental- 
type  operation  against  the  same  kind  of  enemy.  For  these  reasons 
the  comparison  of  the  operations  of  this  army  with  those  of  the 
other  three  is  less  susceptible  of  generalization,  but  considerable 
significance  can  be  found  in  the  more  detailed  comparisons,  below. 


Vehicle  Loss  Rates 


The  loss  rate  of  the  Fifth  Army  was  approximately  six-sevenths 
that  of  the  Seventh  Army  in  both  \  ton  and  ton  vehicles.  Be¬ 
cause  of  the  greater  distances  travelled  by  the  Seventh  Army  (when 
considering  operations  just  before  the  period  considered  which  un¬ 
questionably  contributed  to  the  wearout  rate) ,  and  because  of  the 
greater  speed  of  the  advance  of  the  Seventh  Army,  it  could  have 


14 


been  expected  that  this  differential  would  have  been  greater.  It 
was  undoubtedly  partly  offset,  however,  by  the  longer  period  of 
time  covered  by  the  Fifth  Army  during  the  periods  under  considera¬ 
tion,  and  this  time  factor  alone  unquestionably  contributed  to 
wearout . 

The  \  ton  loss  rate  for  the  First  Army  was  slightly  more  than 
twice  as  great  as  that  for  the  Fifth  Army,  and  slightly  less  than 
twice  that  of  the  Seventh  Army.  This  would  be  expected  not  only 
because  of  the  considerably  greater  distance  travelled  by  the 
First  Army,  but  also  by  the  nature  of  its  operations,  which  un¬ 
doubtedly  caused  greater  local  travel  under  combat  and  movement 
conditions  than  for  the  other  two  armies.  This  not  only  contrib¬ 
uted  to  wearout,  but  undoubtedly  resulted  in  more  opportunities 
for  German  artillery  fire  against  jeeps  as  targets  of  opportunity. 
Finally,  the  First  Army  loss  rate  was  affected  significantly  by 
losses  of  several  divisions,  and  two  in  particular,  during  the  Ger¬ 
man  Ardennes  offensive.  This  is  discussed  in  more  detail  below 
in  connection  with  the  vehicle  losses  of  the  28th  Division. 

The  First  Army's  loss  rate  in  ton  trucks,  however,  was 
only  90%  as  great  as  that  of  the  Fifth  Army,  and  78%  of  that  of 
the  Seventh  Army  in  relation  to  the  1000/man-day  factor,  and  about 
50%  of  those  loss  rates  with  respect  to  casualties.  The  considera¬ 
tions  noted  above  for  the  \  ton  trucks  (save  for  targets  of  oppor¬ 
tunity)  should  reasonably  apply  equally  to  the  2\  ton  trucks,  and 
one  could  even  assume  that  round-trip  average  distances  from  supply 
points  would  have  been  greater  for  unit  vehicles  in  the  First  Army 
than  in  either  of  the  other  two.  There  has  not  been  time  or  oppor¬ 
tunity  to  investigate  this  fact  further.  However,  it  is  believed 
likely  that  Army  Group  and  theater  truck  companies  were  operating 
more  extensively  and  intensively  along  the  First  Army's  line  of 
communications  than  was  the  case  for  the  other  two  armies. 

Tenth  Army  \  ton  loss  rates  were  less  than  half  those  of  the 
Seventh  Army  in  relation  to  man-days,  and  about  one-fifth  those  of 
the  Seventh  Army  in  comparison  to  casualties,  with  comparable  rela¬ 
tionships  to  loss  rates  of  the  First  and  Fifth  Army  on  the  basis 
of  the  comparisons  previously  noted  above.  The  2\  ton  rates  were 
even  lower  with  respect  to  the  European  experience.  Since  the 
Seventh  Army  travelled  200  miles  during  the  period  of  comparison 
(having  just  completed  a  movement  of  nearly  400  miles) ,  the  Fifth 
Army  travelled  about  300  miles  during  the  period,  and  the  First 
Army  about  450  miles,  while  the  Tenth  Army  moved  a  total  of  about 
30  miles  during  three  months,  these  differences  are  to  be  expected. 
Also  contributing  was  the  generally  shorter  distances  from  the 
front  to  primary  local  supply  points  on  Okinawa. 
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Tank  Loss  Rates 


As  in  most  other  items,  the  Seventh  Army's  tank  loss  rates 
slightly  exceeded  that  of  the  Fifth  Army,  in  this  instance  in  the 
ratio  of  about  4:3.  The  First  Army's  loss  rate  was  slightly  more 
than  twice  that  of  the  Fifth  Army,  and  slightly  less  than  twice 
that  of  the  Seventh  with  respect  to  man-days,  and  less  than  10% 
higher  than  that  of  the  Seventh  Army  with  respect  to  casualties. 
The  reasons  for  this  are  clearly  the  same  as  those  indicated  above 
under  General  Observations ,  and  in  the  discussion  of  \  ton  loss 
rates  under  Vehicles,  with  particular  emphasis  on  the  impact  of 
the  Ardennes  Offensive.  First  Army  loss  rates  in  tanks  were  only 
slightly  higher  than  the  other  two  armies  in  the  attack  posture. 

The  Tenth  Army  loss  rate  was  slightly  less  than  90%  of  those 
of  the  Seventh  Army  with  respect  to  man-days,  and  less  than  50% 
with  respect  to  casualties.  There  is  really  little  or  no  basis 
for  seeking  &  correlation ,  since  tanks  were  used  entirely  differ- 
ently  on  Okinawa  than  they  were  in  Northwest  Europe.  On  Okinawa 
they  were  almost  exclusively  used  as  infantry  support  weapons 
the  assault  of  fortifications.  The  Japanese  concentrated  on  ' 
targets  since  they  represented  a  deadly  menace  to  the  type  of 
defense  they  had  installed.  The  losses  suffered  were  almost  en¬ 
tirely  from  mines  and  from  Japanese  anti-tank  fire,  whereas  a  sub¬ 
stantial  proportion  of  the  losses  in  Europe  were  in  fast-moving 
engagements  with  German  tanks. 


Automatic  Weapon  Loss  Rates 


In  both  machine  guns  and  BAR'S  the  previous  relationship  of 
loss  rates  of  the  Fifth  and  Seventh  Armies  was  consistent.  The 
First  Army  had  a  BAR  loss  rate  about  half  again  as  large  as  that 
of  the  Fifth  and  Seventh  Armies  with  respect  to  man-days,  but 
(because  of  its  higher  casualty  rate)  only  about  5%  higher  with 
respect  to  casualties.  In  machine  guns  the  First  Army  loss  rate 
was  almost  twice  that  of  the  Fifth  and  Seventh  Armies,  and  20% 
higher  with  respect  to  casualties.  The  factors  noted  under  Gen¬ 
eral  Observations  appear  to  apply  here. 

In  the  Tenth  Army  the  loss  rate  for  BARs  was  unaccountably 
nearly  three  times  as  great  as  that  of  the  Fifth  and  Seventh  Armies 
with  respect  to  man-days,  and--despite  its  high  personnel  casualty 
rate--nearly  half  again  as  great  with  respect  to  casualties.  In 
machine  guns,  on  the  other  hand,  the  Tenth  Army  loss  rate  was  about 
half  that  of  the  Fifth  and  Seventh  Armies  and  one -quarter  that  of 
the  First  Army  with  respect  to  man-days ,  and  about  one-quarter  of 
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£hLr5e!L' °ft?the  Fifth  and  Seventh  ^mies  and  less  than  one-fifth 
that  of  the  First  Army  with  respect  to  casualties.  These  varia- 

be  ac<r°unted  for  on  the  basis  of  the  normal  environ - 
l*1  factors  we  have  been  considering,  including  the  intensity 

n^r.^heHlnSnt^^atble’  but  ^PParently  are  explicable,  at  least  in 
P  >  y  One  differing  doctrines  of  Marine  and  Army  units  in  the 
Tenth  Army,  and  will  be  disucssed  in  this  context  later. 


Rifle  Loss  Rates 

At  first  glance  the  rifle  and  carbine  loss  rates  for  armies 
appear  to  be  hopelessly  inconsistent.  In  the  First  Army  the  loss 

al°ne  ^aS  about  14%  of  total  personnel  casualties,  rifles 
aza c°mbined  about  24%.  Losses  per  1000/man-days  were 
.464.  In  the  Seventh  Army,  loss  of  rifles  was  about  29%  of  casu¬ 
alties;  rifles  and  carbines  together  were  about  45%  of  casualties. 
Losses  per  1000/man-days  were  .596.  In  the  Fifth  Army,  rifles* 
losses  were  17%  of  casualties,  and  rifles  and  carbines  were  22% 

0-  casualties.  Losses  per  1000/man-days  were  .261.  In  the  Tenth 
ri  le  bosaes  were  4%  of  casualties;  rifles  and  carbines  to¬ 
gether  were  slightly  less  than  9%  of  casualties.  Losses  per  man- 
day  were  .242. 


.  Although  it  has  not  been  verified,  there  is  reason  to  believe 
that  the  figures  for  the  Seventh  Army  may  include  the  replacement 
requirements  for  the  First  French  Army.  If  so,  and  assuming  that 
the  losses  were  at  least  comparable  in  these  two  armies,  this 
wouid  suggest  that  in  the  Seventh  Army  alone,  rifle  losses  were 
a  °u  ^  casualties ,  and  rifle  and  carbine  losses  together 
were  about  23%  of  casualties.  If  that  is  the  case,  it  provides  a 
very  close  correlation  between  the  First,  Fifth  and  Seventh  Armies 
m  terms  of  relating  rifle,  and  rifle  and  carbine,  losses  to  per- 
sonne 1  casualties.  This  would  certainly  be  expected. 


The  discrepancy  between  these  three  armies  and  the  Tenth  Army 
may  be  explained  in  part  by  the  fact  that  there  was  undoubtedly 
opportunity  on  Okinawa  to  salvage  a  much  higher  percentage  of  wea¬ 
pons  abandoned  on  the  battlefield  than  was  the  case  in  Europe. 
Secondly,  there  is  probably  a  wearout  factor,  in  the  longer  time 
penods  involved  in  the  European  examples;  this  means  that  the  loss 
per  1000/man-days  has  some  slight  relevance  to  the  overall  losses, 


"Both  M-l  and  Model  1903  losses  were  included  in  this  one  in¬ 
stance,  on  the  assumption  that  non-US  elements  in  the  Fifth  Army 
were  equipped  with  the  M-1903. 
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and  there  is  a  fairly  close  correlation  between  the  1000/man-day 
factors  for  the  Fifth,  Seventh  (adjusted),  and  the  Tenth  Armies. 

The  much  higher  loss  per  man-day  factor  of  the  First  Army  is  almost 
entirely  explicable  in  the  very  high  losses  suffered  during  the 
Ardennes  Offensive.  Some  additional  element  may  be  found  in  the 
much  longer  distances  covered  by  the  First  Army,  with  the  consequent 
greater  opportunity  to  lose  individual  equipment. 


Artillery  Loss  Rates 

Fifth  Army  losses  in  105  mm  howitzers  were  almost  five  times 
as  great  as  the  Seventh  Army;  its  losses  in  155  mm  howitzers  was 
about  3:2;  overall  light  and  medium  artillery  losses  of  the  Fifth 
Army  were  2.7  times  as  great  as  those  of  the  Seventh.  One  contrib¬ 
uting  factor,  perhaps,  is  the  fact  that  the  elapsed  time  period  in 
the  attack  posture  was  more  than  twice  as  long  for  the  Fifth  Army 
as  for  the  Seventh.  The  significance  of  this  longer  period  of  time 
is  not  readily  discernable,  however,  unless  the  Fifth  Army  had  a 
higher  level  of  support  of  nondivisional  light  and  medium  artillery 
than  did  the  Seventh.  This  is  not  ascertainable  from  the  records 
on  hand,  although  it  can  undoubtedly  be  determined.  Another  factor 
could  be  the  amount  of  distance  travelled  over  that  period  of  time, 
although  this ,  also ,  would  be  expected  to  have  a  greater  impact  on 
vehicles  than  on  weapons.  In  any  event,  the  Fifth  Army  travelled 
about  300  miles  compared  to  slightly  over  200  for  the  Seventh  Army 
in  the  period  under  consideration. 

The  most  important  factor,  however,  was  undoutedly  the  nature 
of  the  terrain  in  relationship  to  the  nature  of  the  combat.  The 
Fifth  Army  operations  were  in  more  mountainous  terrain,  on  a  nar¬ 
rower  front,  where  advance,  and  deployment  of  weapons,  was  limited 
to  relatively  few  and  well-defined  defiles.  The  result  was  that 
German  observation  for  counterbattery  fire  was  rendered  easier, 
and  probably  much  more  effective.  Presumably  this  accounts  for 
the  difference  in  the  losses.  The  reason  why  the  105  losses  were 
so  much  greater  proportionally  than  the  155  losses  was  probably 
simply  a  function  of  range,  and  thus  of  vulnerability  to  both  ob¬ 
servation  and  counterbattery  fire. 

First  Army  losses  in  105  mm  howitzers  were  almost  ten  times 
as  great  as  those  of  the  Seventh  Army  with  respect  to  man-days , 
and  almost  nine  times  as  great  with  respect  to  casualties;  they 
were  slightly  more  than  twice  as  great  as  those  of  the  Fifth  Army 
with  respect  to  man-days,  and  about  half  again  as  great  with  re¬ 
spect  to  casualties.  First  Army  losses  in  155  mm  howitzers  very 
closely  approximate  the  loss  rate  of  the  Seventh  Army,  but  are  less 
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than  a  third  those  of  the  Fifth  Army  with  respect  to  man-days  and 
less  than  a  fourth  those  of  the  Fifth  Army  with  respect  to  casualties. 

This  leads  to  the  suspicion  that  the  loss  reports  of  the  Sev¬ 
enth  Army  with  respect  to  105  mm  howitzers  may  have  been  in  error, 
or  that  Seventh  Army  light  artillery  was  exceptionally  fortunate 
or  skillful  in  avoiding  German  counterbattery  fire.  Otherwise,  the 
relationship  of  loss  rates  of  all  three  armies  appear  to  be  quite 
reasonable  when  special  environmental  conditions  are  considered, 
such  as  the  exceptionally  high  loss  rate  of  the  Fifth  Army  in  155  mm 
howitzers  being  explained  by  the  terrain  factors  mentioned  above, 
which  provided  the  Germans  with  an  exceptional  counterbattery 
capability. 

The  loss  rate  of  the  Tenth  Army  in  105s  is  quite  comparable 
to  that  of  the  Fifth  Army,  in  terns  of  man-days,  but  of  course  is 
less  than  half  that  with  respect  to  casualties.  In  155s  the  loss 
rate  of  the  Tenth  Army  is  less  than  half  the  rate  of  that  of  the 
lowest  European  army  (Seventh) .  These  rates  are  explicable  in  the 
light  of  the  very  poor  Japanese  counterbattery  capability,  which 
could  inflict  some  damage  on  close  support  weapons,  mainly  because 
of  the  same  kind  of  terrain  advantage  which  the  Germans  had  in 
Italy,  but  which  was  almost  entirely  frustrated  by  the  greater  range 
back  to  the  American  medium  artillery. 


Mortar  Loss  Rates 

The  comparison  of  mortar  loss  rates  for  the  Fifth  and  Seventh 
Armies  are  almost  exactly  reversed  from  the  usual  relationship  of 
loss  rates  between  these  armies.  This  is  undoubtedly  the  result 
of  the  operation  of  the  superior  German  counter battery  capability 
in  Italy,  as  discussed  above,  under  Artillery.  The  loss  rate  for 
the  First  Army  is  almost  half  again  as  large  as  that  for  the  Fifth 
Army  in' terms  of  man-days,  but  is  less  than  90%  of  the  Fifth  Army 
rate  in  terms  of  casualties.  The  First  Army  has  almost  twice  the 
loss  rate  of  the  Seventh  Army  in  terms  of  man-days ,  but  is  only 
about  10%  greater  in  terms  of  casualties.  These  relationships  seem 
to  be  completely  explicable  in  terms  of  the  general  factors  opera¬ 
ting  to  establish  relatively  high  less  rates  for  the  First  Army  in 
comparison  to  the  Fifth  and  Seventh. 

Again  the  loss  rates  of  the  Tenth  and  Seventh  Armies  are  quite 
close  with  respect  to  man-days,  although  the  Tenth  Army  loss  rate 
is  less  than  half  of  that  of  the  Seventh  with  respect  to  casualties. 
Apparently  exactly  the  same  factors  were  operating  here  as  with 
respect  to  105s,  as  discussed  above. 
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Signal  Equipment  Loss  Rates 


There  is  no  basis  for  comparison  save  in  terms  of  Generating 
Units,  M5.  Here  the  normal  pattern  of  the  Fifth  and  Seventh  Army 
was  re-established,  being  very  close  to  identical.  Surprisingly 
the  loss  rates  for  the  First  Army  would  have  been  substantially 
smaller  had  it  not  been  for  the  exceptionally  high  losses  in  Decem¬ 
ber,  1944,  obviously  due  to  withdrawal  in  the  face  of  the  German 
Ardennes  Offensive.  This  made  the  First  Army  loss  rate  rise  to 
almost  twice  those  of  the  other  two  armies. 

Loss  rates  for  the  Tenth  Army  are  relatively  close  to  those 
of  the  First  Army,  not  considering  the  Ardennes  losses. 

It  is  doubtful  if  any  meaningful  evaluation  of  these  losses 
or  the  loss  rates  is  possible.  The  actual  numbers  involved  were 
not  sufficient  in  any  case  to  provide  a  truly  reliable  statisti¬ 
cal  sample. 


Comparison  of  Division  Equipment  Loss  Experience 


General  Observations 


There  are  not  enough  divisions  or  enough  extended  samples  of 
divisions  in  the  various  postures  to  be  able  to  arrive  at  many 
important  overall  conclusions  in  terms  of  a  general  comparison  of 
divisional  equipment  losses.  Adding  to  the  difficulties  of  com¬ 
parison  is  the  fact  that  the  equipment  losses  by  posture  for  the 
divisions  in  most  cases,  but  to  a  varying  degree,  are  not  only 
often  incomplete,  but  frequently  misleading,  since  only  the  most 
immediately  urgent  losses  were  reported  during  an  engagement,  with 
the  others  reported  during  subsequent  quiet  periods ,  and  after 
personnel  deficiencies  had  been  made  up,  permitting  the  division 
to  handle  the  equipment  replacements. 

The  special  circumstances  of  the  combat  in  Korea  were  such 
that  the  results  are  really  not  comparable  with  those  of  divisions 
during  World  War  II  and  World  War  I.  This  is  true  not  only  because 
of  the  very  great  difference  in  the  nature  and  quality  of  the  op¬ 
ponent,  but  also  because  of  the  fact  that  combat  equipment  losses 
in  the  Korean  War,  at  least  during  the  early  period  of  intensive 
operations ,  were  affected  to  an  abnormal  degree  by  age  and  conse¬ 
quent  excessive  wearout.  Thus  the  divisional  equipment  losses  in 
Korea  will  be  considered  with  respect  to  those  of  other  divisions, 
in  other  conflicts,  only  where  there  appears  to  be  real  and  direct 
relevance. 
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In  general,  somewhat  more  useful  information  will  be  provided 
by  comparing  loss  rates  of  divisions  within  armies  and  within  re¬ 
gions,  and  by  comparing  divisions  to  the  general  and  posture  loss 
rates  of  the  armies  under  which  they  fought.  These  correlations 
will  be  discussed  in  the  appropriate  contexts  later. 

There  are  some  general  comments  which  have  validity  for  the 
project,  however. 

First,  the  overall  or  total  loss  rates  for  the  28th  Division 
are  greatly  affected  by  the  exceptionally  high  losses  during  the 
withdrawal  of  the  German  Ardennes  Offensive.  They  may  also  have 
been  affected  by  the  generally  poor  reputation  of  the  division, 
which  seems  to  have  attracted  considerable  German  interest  and 
attention.  Second,  the  loss  rates  for  the  7th  and  96th  Divisions, 
on  Okinawa,  are  very  close  to  each  other,  with  one  or  two  notable 
exceptions. 

Since  the  overall  casualty  loss  rates  of  the  two  Okinawa  divi¬ 
sions  are  quite  close  to  those  of  the  28th  Division,  both  for  the 
attack,  and  overall,  one  would  expect  that  there  would  be  a  fairly 
close  correlation  between  their  equipment  loss  rates.  There  is 
not.  This  provides  one  of  the  clearest  demonstrations  of  one  of 
the  most  important  findings  of  this  study:  it  is  impossible  to 
establish  equipment  loss  rate  factors  based  upon  personnel  casual¬ 
ties.  It  may  also  be  a  reflection  of  the  German  efforts  to  exploit 
the  reputation  of  the  28th  Division. 


Vehicle  Loss  Rates 


Vehicle  loss  rates  varied  considerably  in  Europe,  and  varied 
somewhat  between  the  two  divisions  in  Okinawa .  However,  the  loss 
rates  on  Okinawa  were  consistently  much  smaller  (with  one  rela¬ 
tively  unimportant  exception) on  Okinawa  than  they  were  in  Europe. 
One  reason  is  the  difference  in  distance  travelled  by  all  of  the 
divisions  in  Europe--several  hundred  miles  in  each  instance--with 
the  distance  travelled  by  the  divisions  in  Okinawa --about  30  miles. 
This  undoubtedly  had  a  far  greater  wearout  effect  on  \  ton  vehicles 
than  on  the  larger  trucks,  and  this  probably  accounts  for  the  fact 
that  the  divergency  between  vehicle  loss  rates  in  Europe  and 
Okinawa  is  even  greater  for  jeeps  than  for  the  ton  trucks. 

Other  factors  affecting  the  jeep  loss  rates  were  the  differ¬ 
ing  natures  of  the  terrain  in  Northwest  Europe  and  Okinawa  (al¬ 
though  there  was  some  similarity  between  Italy  and  Okinawa) ,  and 
the  differing  capabilities  of  the  respective  enemies  in  artillery 


fire.  It  is  likely  that  a  substantial  percentage  of  jeeps  lost  in 
Europe  were  those  of  artillery  forward  observers,  or  reconnaissance 
vehicles  of  infantry  and  artillery  which ,  under  the  circumstances, 
had  to  be  used  more  aggressively  in  Europe  than  would  have  been 
possible  or  necessary  on  the  more  limited  terrain  of  Okinawa.  This 
is  perhaps  worth  further  investigation,  though  whether  the  records 
will  reveal  anything  on  this  or  not  is  doubtful. 


Tank  Loss  Rates 


Tank  loss  rates  in  Europe,  for  the  units  studied,  and  on  the 
"basis  of  a  relatively  small  number  of  reports,  were  also  much 
larger  than  those  suffered  by  the  two  divisions  on  Okinawa.  No 
significance  seems  to  emerge  from  this  other  than  has  been  men¬ 
tioned  above,  under  General  Observations  and  under  Vehicle  Loss 
Rates.  In  light  of  the  tank  loss  rate  comparisons  between  armies 
this  suggests  that  Marine  tank  losses  were  considerably  higher 
than  those  of  the  Army  units  on  Okinawa,  thus  suggesting  that  they 
used  their  tanks  more  aggressively,  or  with  less  caution,  in  the 
close  support  of  assaults  against  fortifications. 


Automatic  Weapon  Loss  Rates 

The  above  comments  with  respect  to  tanks  apply  in  every  re¬ 
spect  to  a  comparison  of  automatic  weapons  losses,  only  more  so, 
particularly  with  respect  to  very  light  relative  losses  in  these 
weapons  in  the  7th  Division  (where  reports  may  be  incomplete)  and 
the  96th  Division.  Again,  we  have  a  basis  for  investigating  the 
fact  that  the  Marines  apparently  had  very  much  higher  losses  in 
automatic  weapons  than  did  the  Army  units  on  Okinawa. 

Perhaps  the  most  notable  loss  rates  in  automatic  weapons  were 
those  of  the  77th  Division  in  World  War  I.  Although  the  heavy 
machine  guns  we re  obviously  more  closely  and  cautiously  controlled 
from  higher  headquarters  than  in  World  War  II  (consistent  with  the 
doctrine  and  organization  during  World  War  I) ,  and  although  the 
equipment  loss  records  are  clearly  incomplete,  the  loss  rates  of 
the  77th  Division  on  the  basis  even  of  these  incomplete  figures 
were  far  greater  than  those  of  World  War  II  with  respect  to  1000/ 
man-days  (approached  only  by  the  28th  Division) ,  and  also  with 
respect  to  casualties,  despite  the  heavy  casualty  rate  of  the 
division.  This  is  simply  further  indication  of  the  much  greater 
intensity  of  conflict  in  World  War  I  than  in  World  War  II. 

Similarly,  the  far  lighter  intensity  of  conflict  in  Korea  is 
again  revealed  by  the  automatic  weapon  figures,  whether  or  not  we 
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trike  into  account  the  known  high  and  excessive  wearout  rate  for 
BARs,  which  undoubtedly  affected  the  25th  Division’s  losses. 


Rifle  Loss  Rates 

r  .J?sp!fction  of  division-level  reports  in  search  of  information 
it-  losses  reveals  that  some  units  simply  did  not  report  in 

this ^category.  Among  those  who  did,  variations  in  loss  ratios  are 

a  aS  t0  make  any  confidence  in  them  virtually  impossible. 
There  does  appear  to  be  an  exception  in  the  case  of  the  2nd  Divi- 

f^nKat  KanU_r^:  The  extr,aordinarily  high  figures  in  this  case 
can  be  rational  zed  as  incident  to  the  battle  itself.  A  timely 
report  and  priority  issue  were  urgently  needed  to  re-equip  a  large 

incidpripp  rreST  1°*  dUty'  but  a  personal’weapon  ?he 

auiremmf,  fd°S?  °f  thlS  ma9nitude  as  a  factor  in  constructing  re- 
quirements  formulae  cannot  be  given  too  much  weight;  rather  jt 

comnoneni-SU9g^St  th6  need  for  an  "emergency-special  delivery" 
component  m  the  supply  system.  y 

anv  diff<frences  between  divisions,  and  the  lack  of 

and  blG  c°rtelati°n  between  losses  reported  by  divisions 

was  handled^Tn  ■  V  arfeS>  lead  t0  the  conclusion  that  the  rifle 
with  m  P16ce  °f  indlvldual  equipment  which  came  and  went 

C??rn  at  th6  l6Vel  °f  division  and  below  seems 
t-r-no  e  ba direCLed  to  maintenance  of  weapons  in  the  hands  of 
troops  and  the  operation  of  a  small  maintenance  float.  Higher 
echelons,  on  the  other  hand,  were  obliged  to  recover  weapons  from 
men  being  evacuated,  to  handle  battlefield  salvage,  and  to  equip 
replacements  on  their  way  forward  to  combat  units.  Net  losses 
thus  are  likely  to  appear  at  higher  echelons.  It  follows  that 
l0n;:erm  requirements  for  rifles  lost  in  combat  is  probably  based 

bbL6°nS°lldated  exPenence  of  armies,  given  some  consideration 
f  conditions  peculiar  to  the  unit  under  study. 

The  carbine,  issued  primarily  to  small  unit  leaders,  weapons 

others  who  dld  n°b  expect  to  participate  in  small-arms 
rire  rights  as  a  primary  function,  presents  some  of  the  same  prob¬ 
lems  as  the  rifle.  From  time  to  time  it  was  reported  that  the 
weapon  was  not  popular  with  the  troops  and  that  many  attempted  to 
replace  it  with  an  unauthorized  weapon — heavier  or  lighter  as  the 
experience  of  the  individual  indicated.  There  is  no  way  to  evalu¬ 
ate  this  factor.  Since  the  carbine  has  been  replaced,  it  would 
appear  prudent  to  use  requirements  based  on  rifle  data  in  all 

cases  except  where  the  pistol  is  now  designated  as  the  individual 
weapon. 
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Artillery  Loss  Rates 

Two  exceptionally  heavy  loss  rates  for  artillery  were  encoun¬ 
tered  in  the  records:  the  2nd  Infantry  Division  at  Kunu-ri- -where 
the  losses  were  catastrophic,  yet  not  reflecting  discredit  upon  the 
artillerymen,  as  indicated  in  Enclosure  D-3 — and  the  1st  Infantry 
Division  at  Gafsa  and  El  Quettar ,  in  Tunisia,  in  early  1943.  The 
2nd  Division  losses  were  due  to  the  special  withdrawal  conditions 
which  are  discussed  elsewhere  in  this  report.  Those  of  the  1st 
Division  were  in  large  part  (and  perhaps  mainly;  the  records  are 
not  clear)  due  to  enemy  air  attack,  under  conditions  in  which  the 
Germans  were  still  able  to  dispute  air  control  with  the  Allies. 

Otherwise,  except  for  World  War  I  experience,  the  losses  were 
not  sufficient  in  number  to  provide  a  good  basis  for  statistical 
analysis.  The  heavy  artillery  losses  of  the  77th  Division  (and 
again  almost  certainly  incomplete)  are  further  evidence  of  the  in¬ 
tensity  of  that  conflict,  and  of  the  effectiveness  of  artillery 
emplaced  behind  stalemated  trenches  for  prolonged  periods. 


Mortar  Loss  Rates 


The  loss  rates  of  the  45th  Division  in  Italy,  the  28th  Divi¬ 
sion  in  Northwest  Europe  (not  counting  the  very  heavy  losses  during 
the  brief  Ardennes  Offensive)  and  the  96th  Division  on  Okinawa  were 
very  close  to  each  other  in  terms  of  1000 /man-days.  The  comparison 
is  less  close  in  terms  of  casualties  because  of  the  differing  per¬ 
sonnel  casualty  rates  of  these  three  divisions.  This  suggests 
that  when  opposed  by  a  skillful  and  determined  enemy,  the  loss 
rates  in  heavy  mortars  are  more  likely  to  be  in  proportion  to  the 
density  of  the  weapons  than  to  the  casualty  rates. 

As  would  be  expected,  loss  rates  in  Korea  were  much  lower 
than  those  against  Germans  or  Japanese  in  World  War  II.  There  are 
no  comparable  figures  readily  available  for  World  War  I. 


Signal  Equipment  Loss  Rates 

The  available  signal  equipment  loss  data  for  all  divisions 
is  most  unreliable,  and  is  so  spotty  and  inconsistent  as  to  defy 
analysis. 


24 


*.'4»  sr 


Comparisons  in  the  Attack  Posture 


Vehicle  Loss  Rates 


Bearing  in  mind  the  special  conditions  affecting  the  opera¬ 
tions  and  losses  of  the  different  formations,  as  discussed  earlier 
in  this  report,  the  World  War  II  loss  rates  for  vehicles  in  the 
attack  posture  are  generally  consistent  between  armies,  between 
divisions,  and  between  divisions  and  armies.  In  Europe  the  rate 
for  jeeps  per  1000/man-days  varied  among  armies  between  .0317 
(Fifth  Army)  to  .0521  (First  Army),  and  per  100  casualties  between 
2.492  and  3.0026,  with  the  Seventh  Army  rates  in  between.  The 
rate  for  jeeps  among  divisions  varied  from  .0442  (28th  Division) 
to  .06603  (1st  Division)  and  from  .7981  (28th  Division)  to  1.4628 
(45th  Division,  France).  (The  attack  loss  rates  for  the  6th 
Armored  were  probably  somewhat  higher  than  the  highest  indicated 
above  for  divisions,  but  no  breakdown  is  available).  The  wider 
range  between  rates  for  divisions  is  explicable  by  the  shortcom¬ 
ings  of  the  reporting  system,  as  discussed  earlier.  The  losses 
of  Tenth  Army  and  of  its  divisions  on  Okinawa  were  about  one -third 
to  one-quarter  of  the  European  rates,  for  reasons  fully  explained 
earlier. 

The  variations  among  2]c  ton  trucks  are  comparable  to  those 
for  jeeps. 

The  rates  of  the  25th  Division  in  Korea  were  much  higher  than 
those  for  World  War  II  in  Europe  and  many  times  higher  than  the 
rates  on  Okinawa.  This  is  the  result  of  two  factors:  (1)  Exces¬ 
sively  high  actual  losses,  which  seem  to  be  largely  attributable 
to  extremely  high  wearout  rates  of  old  and  poorly  rebuilt  equip¬ 
ment,  and  (2)  Relatively  low  personnel  casualties  in  low  intensity 
conflict,  which  affected  the  loss  rates  per  100  casualties.  This 
was  almost  equally  true  for  both  type  of  vehicle  considered. 


Tank  Loss  Rates 


The  factors  affecting  tank  loss  rates  discussed  under  army 
and  under  division  appear  to  apply  to  comparisons  of  the  formations 
in  attack  posture.  Again  the  Korean  loss  rates  are  unexpectedly 
high,  presumably  for  the  same  reasons  noted  above  under  vehicles. 
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All  Other  Categories 


No  significant  factors  other  than  as  already  discussed. 


Comparisons  in  the  Defense  Posture 


General 

In  the  light  of  the  general  initiative  possessed  by  the  Allies 
in  World  War  II,  the  overall  posture  of  most  armies,  most  of  the 
time,  was  offensive,  even  though  some  or  most  of  an  army's  units 
might  for  several  reasons  be  on  the  defensive  or  in  a  relatively 
inactive  posture.  Thus  there  is  only  one  clearcut,  and  relatively 
brief  period  of  defense  among  armies,  in  the  Seventh  Army.  Al¬ 
though  the  major  part  of  the  First  Army  was  in  a  defensive  posture 
during  mid-December,  1244,  the  special  circumstances  affecting 
several  divisions  were  such  that  this  has  been  included  below  in 
the  Withdrawal  posture. 

Among  divisions  in  World  War  II,  there  are  only  two  among 
our  sample  for  whom  there  is  fairly  good  data  with  respect  to  the 
defense  posture--the  28th  and  the  45th  in  Italy — although  this 
divisional  data  is  subject  to  the  same  qualifications  as  to  com¬ 
pleteness  and  accuracy  as  all  other  divisional  equipment  data. 

And  the  data  for  the  45th  Division  may  be  somewhat  misleading, 
since  the  division  was  engaged  in  counterattacks  during  a  consid¬ 
erable  portion  of  the  time  it  was  playing  a  key  role  in  the  defense 
of  Anzio  Beachhead  in  February  and  March,  1944.  There  is  also  con¬ 
siderable  data  for  the  25th  Division  in  the  defense  posture  in 
Korea . 


Vehicle  Loss  Rates 


In  general  the  loss  rate  for  vehicles  in  the  defense  with  re¬ 
spect  to  the  1000  man/day  factor  was  considerably  less  than  for 
the  attack.  The  loss  rate  with  respect  to  casualties  varied  con¬ 
siderably,  because  of  the  great  variations  of  personnel  casualty 
rates  among  the  units.  The  one  exception  to  both  of  these  generali¬ 
zations  was  in  the  case  of  the  45th  Division  at  Anzio,  where  the 
absolute  loss  of  jeeps  on  the  defensive  was  extremely  high,  thus 
more  than  offsetting  the  expected  effect  of  the  very  high  personnel 
casualty  rate  during  that  desperate  period  of  defense. 

The  vehicle  loss  rates  for  the  25th  Division  in  Korea  were 
approximately  as  high, in  terms  of  100/man-days,  on  the  defense  as 
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they  were  on  the  offense,  and  much  higher  in  terms  of  casualties 
because  of  their  very  low  casualty  rate  in  this  posture. 


Tank  Loss  Rates 


Within  the  limits  set  by  the  paucity  of  data,  the  same  factors 
seem  to  apply  to  tank  loss  rates  in  the  defensive  posture  as  for 
vehicles. 


Automatic  Weapon  Loss  Rates 

^  The  divisional  figures  for  losses  in  the  defensive  posture  are 
most  questionable,  since  it  was  apparently  during  periods  of  rela¬ 
tively  little  movement,  often  while  on  the  defense,  when  personnel 
replacements  were  received,  and  when  divisions  checked  their  equip¬ 
ment  status  and  reported  losses  that  had  not  been  previously 
reported,  but  which  had  in  fact  occurred  during  the  earlier  attack 
posture.  In  general,  however,  the  Seventh  Army  experience  would 
seem  to  suggest  that  loss  rates  per  1000/manrdays  generally  de- 
cline  considerably  during  the  defense,  while  loss  rates  per  cas¬ 
ualties  do  not  change  greatly,  due  to  lower  personnel  casualties 
as  well  as  lower  equipment  losses. 


All  Other  Categories 

No  significant  factors  other  than  as  already  discussed. 


Comparisons  in  the  Withdrawal  Posture 


General  Observat ions 


Vhile  the  available  data  for  this  posture  has  the  same  general 
shortcomings  as  for  other  postures,  particularly  among  divisions, 
the  fact  that  personnel  casualties  are  generally  substantially 
higher  in  a  withdrawal  than  in  any  other  posture,  while  equipment 
losses  are  very  much  higher,  nonetheless  shows  up  quite  clearly. 
Data  on  the  withdrawal  posture  is  available  for  the  First  and 
Seventh  Armies  and  23th  Division  in  World  War  II,  and  for  the 
2nd  and  25th  Divisions  in  Korea.  An  additional  shortcoming  in 
this  data,  so  far  as  the  armies  are  concerned,  is  the  fact  that  a 
substantial  portion  of  the  army  in  each  case  was  not  withdrawing, 
but  was  on  the  defensive,  while  rather  heavy  losses  were  being 
suffered  in  those  divisions  and  smaller  units  actually  withdrawing. 


Taus  the  army  loss  rate  figures  are  considerably  lower  than  they 
would  be  in  the  case  of  an  entire  army  withdrawing  under  great 
pressure. 

The  data  for  the  2nd  Division,  and  to  a  slightly  lesser  ex¬ 
tent  that  for  the  28th  Division,  and  to  a  still  less  extent  that 
for  the  First  Army,  are  pertinent  to  situations  in  which  some¬ 
thing  approaching  a  catastrophic  withdrawal  is  carried  out  with 
considerable  confusion  and  under  great  pressure,  with  high  person¬ 
nel  losses,  and  even  higher  equipment  loss  rates.  The  data  for  the 
eventh  Army  and  for  25th  Division,  on  the  other  hand,  are  examples 
of  orderly  withdrawal,  under  some  pressure,  but  in  delaying  actions 
in  which  the  withdrawing  unit  to  a  large  extent  controls  the  rate 
its  retirement.  In  comparing  the  loss  rates  of  the  two  armies 
under  these  circumstances,  the  equipment  losses  per  man-day  vary 
rrom  being  three  to  ten  times  as  great  for  the  army  withdrawing  in 
confusion  as  that  for  the  more  orderly  withdrawal.  Because  casu¬ 
alties  are  also  greater  in  the  confused  withdrawal,  the  equipment 
loss  rate  with  respect  to  casualties  varies  from  nearly  twice  as 
high  to  six  times  as  high  in  the  confused  withdrawal. 


Withdrawal  in  Korea 

The  experience  or  the  2nd  Division  at  Kunu-ri  was  unique  in 
the  Korean  war  and  also  in  comparison  to  other  divisions  in  other 
conflicts  or  theaters  of  war.  The  record  as  compiled  for  this 
study  shows  a  consolidation  of  several  periods  of  withdrawal  by 
the  25th  Division.  For  the  purposes  of  this  particular  examina¬ 
tion,  tnat  segment  or  its  loss  record  for  the  period  roughly  co¬ 
inciding  with  the  six  days  covered  in  the  2nd  Di vision* s  experience 
at  Kunu-ri.  These  periods  are  29  November  to  5  December  for  the 
25th,  and  26-30  November  for  the  2nd  Division. 

The  ratio  of  man-days  in  combat  as  compared  here  for  the  25th 
compares  with  the  2nd  as  3  to  2;  on  the  other  hand,  2nd  Division 
casualties  were  to  those  of  the  25th  as  nearly  8  to  1.  The  ICI  for 
the  25th  Division  for  that  six-day  period  was  .710;  that  of  the 
2nd  Division  was  a  very  high  5.270.  This  comparison  reveals  the 
great  difference  in  the  intensity  of  the  two  experiences.  Man-day 
factors  when  compared  in  equipment  items  reported  by  both  divisions 
show  an  even  greater  spread.  The  total  effect  of  comparing  the 
factors  produced  by  the  2nd  Division  record  is  one  of  such  singu¬ 
larity  that  the  rates  of  loss  are  not  likely  to  be  useful  as  a 
predictive  device  unless  they  are  properly  integrated  into  much 
larger  total  factors. 

The  extreme  difference  between  casualty  and  man-day  ratios 
also  suggests  that  there  is  a  point  at  which  any  straight  line 
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nf  s_h  ..  P,  P°rtionately.  This  is  not  to  disregard  the  effect 
as  a  major  inf Sen^”6 '  involvinS  the  abandonment  of  equipment, 


Withdrawal  in  Northwest  Europe 


to  coibfrifurtaStrK^riLrd9rfaoruaseon23ihD  rati° of  man-days 

to  99  for  t-hp  o q+-h  •.  ,  *  ror  ‘-^e  23th  Division  compared 

mh1?  W6re  “"^erably^eateS?  a^oufs'to^?  2?£  IC^f0^*5' 

ifit  rses^w*es  as  9Mat  «  «*=  <* «» missis;’ 


Division  wSe^onsiderably^ess^Lfthosfof^he  ^th^ivision 

f  duTSio^ote^s?  s  s5s  sr2is- 

lvision  withdrawai  was  obviously  well-controlled,  it  was  a  Iona 

relati?elvlhOTraSm?Vem?ntH  whilethat  of  the  28«i  Division  was 
eiaciveiy  short,  and  involved  more  intensive  combat. 


9firh  n-if,?c^ari^°n4-?f  lhe  twelve  day  withdrawal  experience  of  the 
28th  Division  m  the  Battle  of  the  Bulge  with  the  previous lv  con 
sidered  withdrawal  experiences  of  the  2nd  and  25thPDivisions  in 
Korea  provides  some  more  interesting  information.  The  ICI  was 

thin  half’thatfofrthprn?Sia%9rat  3-  that  °f  the  25th>  and  more 
nf  oqJt  f  the.2nd  at  Kunu-ri.  The  equipment  loss  rates 
of  the  28th  were  considerably  less  than  those  of  the  2nd  but 

considerably  higher  than  those  of  the  25th  in  1000/man-days  and 
again  particularly  higher  than  the  25th  in  automatic  weapons’  while 
losses  with  respect  to  100  casualties  were  substantial  Sss  in 
all  items  except  automatic  weapons,  where  they  were  greater. 


withdrawal  experience  of  the  28th  Division  in  comparison 

nit  IIlp^Peri^eS  °l  thS  First  Army  and  the  Seventh  Army  does 
not  reveal  anything  or  significance  beyond  what  has  been  noted 

under  General  Observations,  above. 
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Regional  Comparisons 


The  Northwest  Europe  Experience 

We  have-.data  on  two  armies  and  three  divisions  available  for 
comparison:  The  First  Army,  which  included  the  28th  Division;  the 
Seventh  Army,  which  included  the  45th  Division;  and  the  6th  Armored 
Division  (which  was  in  the  Third  Army,  for  which  we  have  not  com¬ 
piled  data) . 


Comparison  of  the  20th  Division  with  First  Army.  In  the  com¬ 
parison  of  the  28th  Division  equipment  losses  with  those  of  the 
First  Army  the  results  are  generally  what  would  be  expected.  Dur¬ 
ing  periods  of  relatively  normal  combat  the  Army  as  a  whole  would 
be  expected  to  suffer  somewhat  higher  overall  combat  losses,  in 
percentage  of  TE,  than  would  one  division,  particularly  a  division 
which,  because  of  its  reputation,  would  not  normally  be  entrusted 
with  a  main  effort  in  major  offensive  operations.  Because,  while 
one  division- -even  the  best--would  alternate  in  the  intensity  of 
its  involvement  in  combat,  there  was  almost  always  at  least  one 
major  operation  going  on  within  the  Army's  sector. 

It  is  interesting  to  note,  therefore,  that  in  November,  when 
for  a  while  the  28th  Division  was  making  the  only  major  offensive 
effort  of  the  First  Army,  which  led  to  its  becoming  the  target  of 
a  major  and  effective  German  counteroffensive,  losses  of  the  28th 
in  general  were  far  higher  than  those  of  the  Army,  on  a  percentage 
basis.  This  was  true  to  a  somewhat  lesser  extent  in  the  Ardennes 
operation,  where  the  28th  suffered  heavily,  but  at  least  one  divi¬ 
sion  suffered  far  more  severely,  and  several  had  at  least  comparable 
losses . 


Comparison  of  45th  Division  with  Seventh  Army.  There  is  reason 
to  suspect  that  the  data  compiled  on  equipment  losses  for  the  45th 
Division  during  this  two-and-a-half  month  period  are  incomplete. 
There  is  also  some  reason  to  believe  (as  indicated  in  an  earlier 
section)  that  some  of  the  losses  indicated  for  the  Seventh  Army  may 
have  included  replacements  for  the  French  First  Army,  although  the 
close  correlation  of  the  Fifth  and  Seventh  Armies  further  suggests 
that  this  equipment  support  (if  there  was  any)  for  the  First  French 
Army  may  have  been  only  in  small  arms  weapons.  However,  without 
further  search  of  the  records,  these  questions  with  respect  to  this 
data  do  not  permit  any  definitive  conclusions  to  be  drawn. 


Comparisons  of  the  Three  Divisions:  28th,  45th,  6th  Armored. 

The  personnel  casualties  of  the  28th  Division  were  consistently 
higher  than  those  of  the  other  divisions;  its  overall  ICI  was  a 
rather  high  .617;  that  of  the  45th  Division  was  .208,  and  that  of 
the  6th  Armored  Division  was  .200. 

Making  allowances  for  the  exceptional  experience  of  the  28th 
Division  in  the  Battle  of  the  Bulge,  there  is  a  close  correlation 
between  the  three  divisions  in  both  kinds  of  vehicles.  The  tank 
loss  rate  of  the  6th  Armored  Division  is  understandably  about 
four  times  as  great  as  that  of  the  28th  Division,  and  in  fact  greater 
if  the  Battle  of  the  Bulge  losses  should  be  eliminated.  There  are 
no  other  data  available  for  comparison  of  the  6th  Armored  with  the 
other  two  divisions. 

In  all  other  categories  of  equipment  the  loss  rates  of  the 
28th  and  45th  Divisions  are  quite  comparable  (again  allowing  for 
the  Bulge  experience),  with  the  rates  of  the  28th  being  somewhat 
higher,  particularly  with  respect  to  man-days. 


The  Italian  Experience 

Prior  to  its  participation  in  the  landing  in  Southern  France, 
the  45th  Division  was  a  part  of  the  Fifth  Army.  It  fought  from 
Salerno  north  of  Naples,  and  then  fought  all  the  way  through  the 
Anzio  Campaign.  With  a  few  exceptions  the  loss  rates  of  the  45th 
Division  were  substantially  higher  than  those  of  the  army  in  terms 
of  1000/man-days,  but  fairly  close  with  respect  to  casualties. 

The  vehicle  comparison  is  particularly  interesting,  to  sh ow 
how  specialized  experience  can  affect  loss  rates.  The  jeep  loss 
rate  of  the  division  is  almost  twice  as  high  as  that  of  the  army 

with  respect  to  man-days,  and  about  four-fifths  that  of  the  army 

with  respect  to  casualties.  In  2k  ton  trucks,  however,  the  loss 
rate  of  the  division  with  respect  to  man-days  is  less  than  half 
that  of  the  army,  and  the  loss  per  100  casualties  less  than  one- 
fourth  that  of  the  army.  The  reasons  are  apparent.  During  most 

of  the  time  after  Salerno  the  division  was  operating  in  the  moun¬ 

tains,  and  was  being  largely  supplied  by  mule  train.  Its  vehicle 
loss  rates,  both  from  enemy  action  and  from  wearout,  were  thus 
relatively  low,  particularly  in  2 k  ton  trucks.  During  Anzio,  the 
restricted  beachhead  kept  the  division  from  extensive  use  of  2\ 
ton  trucks,  and  indeed  there  is  reason  to  believe  that  it  was  at 
less  than  full  strength  in  trucks  during  most  of  that  campaign. 
However,  jeeps  were  used  as  normally  for  liaison,  reconnaissance, 
artillery  forward  observers,  and  the  like.  On  the  flat  terrain 
jeeps  became  favorite  targets  of  German  38mm  guns,  and  this, 
presumably  raised  the  combat  loss  rate. 


The  artillery  loss  rates  per  man-day  are  almost  Identical  for 
the  aSy  and  the  division,  although  the  a^y's  rate  with  resect 
to  casualties  is  about  twice  that  of  the  division,  in  the  light  of 
its  generally  much  lower  casualty  rate. 

In  automatic  weapons  and  mortars  the  division's  loss  rates  with 
respect  to  man-days  were  nearly  three  times  as  great  as  that  01  the 
army  although  the  loss  rates  per  100  casualties  were  much  closer. 
For  reasons  discussed  in  the  First  Army-28th  Division  comparison 
Sis  kind  of  relationship  in  the  heavily-consumed  weapons  is  to  be 
expected ,  since  the  division’s  rate  is  intensive  for  periods,  and 
then  less  during  rests,  while  the  army’s  rate  is  continuous.  In 
this  case  obviously,  the  45th  Division  had  somewhat  more  than  its 
share  of  these  losses,  but  this  is  explained  by  the  nature  01  its 
operations  in  the  mountains  in  South  Italy,  and  on  the  Anzio 
Beachhead . 


ft. 
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The  Okinawa  Experience 

A  description  of  the  circumstances  under  which  Tenth  Army 
fought  dwifl  bf  found0  at  Enclosure  D-2.  natural  condrtrons  on 

Okinawa  were  not  a  major  factor  in  overall  loss  rates  and  f^res. 
Tf  will  be  remembered  that  Tenth  Army  was  made  up  of  XXIV  Corps 
(Ss  A«y5  and lli  Amphibious  Corps  (Marines).  The  records  examrned 
were  those  of  the  7th  and  96th  Divisions  and  the  parent  Army. 

The  correlation  as  between  casualties  in  the  two  divisions 
was  about  5:4,  with  the  higher  number  occurring  in  the  96th  i 

IfS?  At  = 

records  in  the  7th  Division,  or  by  the  fact  that  the  /tn  uivisi 

had  profited  more  by  its  somewhat  longer  combat answer 
.  f ant-  that  the  96th  Division  was  more  effective.  lhe  answer 
S  no?  cleaf  fr«  tS  records,  although  it  undoubtedly  couU  be  at 
least  partially  revealed  by  further  research. 

The  relationship  between  the  losses  of  Tenth  Army  9<5th 
Division  a^ signific^ly^iose^t^ether.^t^eWimtable  ex- 

oeptions.  her  in  teri^s  of  the  man-day  factor.  And  in  most 

the  casualty  factor,  considering  that  it  was  one  of  six  divisions 
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operating,  bat  its  man-day  factor  stands  half  again  as  high,  pro¬ 
bably  because  of  the  averaging-down  effect  of  some  of  the  other 
divisions.  The  losses  in  Browning  automatic  rifles  seems  highly 
disproportionate,  but  it  becomes  understandable  when  it  is  Known 
that  the  two  Marine  Divisions  lost  twice  as  many  of  these  weapons 
as  did  the  four  Army  Divisions  present.  The  seemingly  high  loss 
in  81  mm  mortars  in  the  96th  Division  as  compared  to  those  of  the 
Army  is  not  readily  explained. 


Mean  Values  for  Equipment  Losses 


General 

All  of  the  World  War  II  data  collected  and  analyzed  for  this 
study  has  been  further  aggregated  into  two  "Mean  Value"  tables, 
one  for  armies,  and  one  for  divisions.  For  the  most  part,  the 
figures  found  in  the  research  effort,  and  the  rates  and  factors 
developed  during  evaluation,  have  been  applied  exactly  as  found 
and  produced,  and  have  been  averaged  to  arrive  at  mean  values. 

In  some  instances,  as  shown  in  each  case  by  notes,  data  that  was 
clearly  misleading,  or  inaccurate,  or  untypical*  has  been  omitted, 
or  in  instances  where  this  could  be  justified  by  professional  judg¬ 
ment,  modified**  to  prevent  distortion. 

The  resulting  tables  provide  information  that  is  interesting, 
and  possibly  valuable.  These  mean  values  and  rates  correlate 
reasonably  closely  with  that  data  which  we  consider  to  be  most 
reliable  and  most  typical.  These  mean  value  tables,  furthermore, 
particularly  for  armies,  are  internally  consistent  and  reflect  re¬ 
lationships  between  losses  and  rates  which  would  be  expected  in 
equipment  in  typical  operations  for  each  of  the  three  major  pos¬ 
tures:  attach,  defense,  withdrawal,  and  for  overall  losses. 


*As  the  45th  Division’s  loss  rates  while  on  the  defensive  at 
Anzio,  when  in  fact  the  division  was  for  prolonged  periods  carry¬ 
ing  the  brunt  of  the  VI  Corps  counterattack  effort  in  order  to  re¬ 
tain  the  beachhead. 

**Such  as  the  rifle  loss  rates  for  the  Seventh  Army,  or  the 
155mm  howitzer  losses  under  "other"  postures  which  were  almost 
certainly  attributable  to  hostile  counterbattery  fire  while  a 
portion  of  the  army  was  in  a  defensive  posture. 
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Since  there  was  only  a  single  example  from  World  War  I,  and 
only  one  presumably  typical  sample  from  the  Korean  War,  the  data 
base  was  considered  insufficient  to  incorporate  these  into  an 
overall  mean  value  table  for  all  formations  considered  in  this 
study.  It  is  believed  that  it  would  be  useful  at  some  future 
time  to  prepare  mean  value  rates  for  both  the  Korean  War  and 
World  War  II,  which  could  then  be  compared  with  the  tables  here 
presented.  It  would,  furthermore,  be  desirable  to  provide  greater 
confidence  in  the  World  War  II  tables,  particularly  in  the  divi¬ 
sion  table  of  mean  values,  by  developing  additional  data  for  sev¬ 
eral  more  divisions  and  at  least  two  other  armies  (preferably  the 
Third  and  the  Sixth).  A  separate  table  for  Marine  Corps  experi¬ 
ence  in  the  Pacific  might  also  be  valuable.  It  would  also  be 
desirable  to  prepare  separate  mean  value  tables  for  operations 
against  the  Germans  and  the  Japanese,  based  upon  more  data,  and 
compare  these  with  each  other  as  well  as  with  a  refined  overall 
World  War  II  table  of  mean  values. 


Army  Table 

The  aggregations  reflected  in  this  table,  and  its  overall 
close  correlation  with  the  experience  of  all  four  armies  consid¬ 
ered  in  this  study,  provide  a  basis  for  considerable  confidence. 
On  the  other  hand,  the  aggregation  process  tends  to  dampen  the 
actual  perturbations  of  extreme  cases,  thus  introducing  the  pos¬ 
sibility  of  some  inapplicability  to  replacement  requirements  of 
small  independent  formations  over  relatively  short  periods  of 
time . 


Division  Table 


It  is  not  possible  to  have  as  much  confidence  in  this  table 
as  for  that  of  the  army  experience.  This  is  primarily  due  to  the 
shortcomings  of  the  equipment  loss  reporting  system  (or  lack 
thereof)  repeatedly  noted  throughout  this  report.  Some  of  the 
specific  results  of  these  shortcomings  are  pointed  out  in  the 
notes  of  the  table,  and  are  also  reflected  in  several  blank  spaces. 

On  the  other  hand,  despite  greater  unreliability  in  individual 
figures,  this  does  indicate  the  nature  of  combat  loss  rate  fluctu¬ 
ations  more  realistically  than  the  Army  charts,  since  the  large 
support  base  of  the  army  is  excluded  from  the  aggregations. 

On  the  question  of  aggregation,  there  is  one  danger  which  must 
be  avoided  if  and  when  divisional  mean  loss  rate  tables  are  prepared 
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from  a  broader  statistical  base.  There  will  be  a  comparable 
(though  lesser ) d anpening  effect  from  aggregations  in  numbers 
and  over  time.  Thus  it  will  probably  be  desirable  to  prepare 
tables  showing  not  only  the  means,  but  also  the  extremes  (or 
at  least  the  upper  extreme),  to  permit  building  sufficient 
flexibility  into  the  logistical  system  to  assure  reasonable 
readiness  to  meet  unexpected  demands. 


Loss  in  Relation  to  Battlefield  Density 


It  is  clear  that  there  is  some  relationship  between  equip¬ 
ment  loss  rates  to  battlefield  density.  Directly  related  to 
this,  of  course,  is  equipment  vulnerability,  but  a  reliable 
evaluation  of  the  relation  of  losses  to  the  density  of  equipment 
would  presumably  automatically  reflect  the  effect  of  vulnerabil¬ 
ity.  This  was  not  a  direct  requirement  of  the  study,  but  has 
been  a  matter  of  continuing  concern,  particularly  in  the  evalu¬ 
ation  process.  It  is  obvious  from  changes  and  divergencies  of 
Tables  of  Equipment  and  Tables  of  Authorization  that  this  is 
not  reflected  with  any  degree  of  accuracy  in  applying  the  1000/ 
man-day  factor. 

There  are,  however,  very  serious  difficulties  in  ascertain¬ 
ing  even  an  approximate  indication  of  battlefield  density  of 
equipment  items.  One  of  the  most  serious  aspects  of  this  is  in 
the  shortcomings  of  the  reporting  system,  insofar  as  divisions 
are  concerned.  Density  figures  are  meaningless  unless  it  is 
possible  to  have  a  reasonable  certainty  as  to  when  losses  occurred 
in  a  given  posture,  and  when  they  were  replaced. 

In  the  armies  the  reporting  problem  is  slightly  less  signi¬ 
ficant  because  of  the  effects  of  aggregation  already  referred  to, 
although  this  will,  of  course,  have  the  already-noted  dampening 
effect  with  respect  to  those  postures  and  situations  where  losses 
tend  to  be  high.  But  there  is  another  problem  in  the  armies  which 
tends  to  reduce  the  value  of  straight  density  comparisons.  The 
army  T/As  include  not  only  combat  units  and  combat  support  units, 
they  include  a  wide  variety  of  noncombat  support  units  with  widely 
varying  compositions  between  theaters  and  between  armies.  Fur¬ 
thermore,  the  T/As  include  equipment  in  Army  supply  stocks,  and 
the  stockage  level  is  not  necessarily  consistent  between  armies. 

For  the  purposes  of  this  study,  however,  we  have  prepared 
figures  for  two  armies  relating  the  losses  by  posture  to  the 


quantities  in  the  army's  T/A.  These  are  displayed  in  a  single 
comparative  chart,  Enclosure  E-2.  This  may  provide  some  useful 
data  for  evaluation  in  the  RAC  study,  or  may  suggest  new  approaches 
to  this  problem  of  density. 

Aside  from  the  caveats  indicated  above  with  respect  to  these 
density  comparisons,  there  is  some  question  as  to  the  accuracy 
or  reliability  of  the  T/A  figures  for  the  First  Army.  This  can, 
however,  be  checked  and  verified  later,  if  this  should  be  desired. 


IV.  CONCLUSIONS 


Influences  Affecting  Losses 


Intensity  of  Conflict 

The  measure  of  the  "intensity  of  battle"  appears  to  reside 
only  in  personnel  casualties.  No  other  significant  measure  was 
as  stable. 

The  concept  of  an  Index  of  Conflict  Intensity  (ICI)  as  de¬ 
veloped  in  this  study  provides  a  useful  tool  for  analysis  of. 
military  operations  for  further  research  in  the  study  of  equip¬ 
ment  replacement  requirements.  More  data  from  combat  experience 
should  be  surveyed  and  analyzed  to  refine  the  concept. 


Enemy  Capabilities 

The  quality  and  capabilities  of  the  enemy  force  provide  one 
of  the  most  important  imponderable  factors  affecting  equipment 
loss  rates. 

There  appears  to  be  material  for  further  investigation  into 
the  effect  of  the  several  tactical  doctrines  and  bodies  of  tech¬ 
nique  encountered  by  American  forces  in  recent  times.  For  ex¬ 
ample,  the  distribution  of  casualties  over  the  zone  of  action  ap¬ 
pears  from  early  inspection  to  be  quite  different  as  between  com¬ 
bat  with  Japanese  and  German  forces.  In  the  former  case  the  for¬ 
ward  infantry  units  appeared  to  absorb  a  higher  percentage  of  total 
casualties  and  the  rear  was,  as  compared  to  that  of  units  fighting 
Germans,  reasonably  safe.  A  detailed  examination  of  this  phenome¬ 
non  could  produce  interesting  material  for  evaluation  of  American 
tactical  concepts. 


The  Influence  of  Terrain 

Terrain  becomes  influential  in  combat  to  the  degree  that  its 
uses  are  understood  by  sophisticated  command  and  staff  officers 
and  acted  upon  by  skilled  troops.  The  Germans  in  Italy  provide  the 
most  striking  illustration  of  this  concept.  The  informed  use  of 
the  skill  called  "terrain  appreciation" — the  Napoleonic  coup  d’oeil 
--and  the  application  of  the  principle  of  economy  of  force  enabled 
the  German  forces  to  control  defiles  and  to  make  maximum  use  of 
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superior  observation.  The  result  was  a  high  price  paid  by  Allied 
forces  for  their  advances  and  controlled  German  withdrawals  which 
avoided  desperate  "last  stands"  or  entrapments.  The  value  placed 
on  "terrain"  as  a  factor  in  predicting  combat  losses  thus  is  a 
function  of  the  enemy  one  contemplates  fighting  and  the  postures 
of  the  opponents. 


The  Influence  of  Time 


While  this  project  has  not  produced  any  numerical  values  for 
the  influence  of  overall  elapsed  time  on  loss  rates,  it  is  obvious 
that  such  an  influence  does  indeed  exist  in  wearout  rates.  It  is 
best  to  accept  it  as  an  organic  element  in  the  factor  produced  by 
experience  over  time,  using  factors  based  on  (or  considering) 
similar  actual  experience. 


The  Influence  of  Distance 


All  other  things  being  equal,  equipment  loss  rates  of  all 
or  most  items  of  equipment  (not  merely  vehicles  and  tanks)  are 
increased  by  wearout  factors  for  distance  covered  in  combat. 
The  mathematical  value  of  this  factor  has  not  yet  been  deter¬ 
mined.  It  is  possible  that  distance  travelled,  or  expected  to 
be  travelled  is  a  function  of  terrain  and  the  opposing  combat 
capabilities . 


Specific  Items 


There  is  enough  data  provided  by  the  study,  including  the 
mean  value  tables,  to  reach  certain  very  tentative  conclusions 
with  respect  to  loss  rates  for  specific  items,  or  kinds  of  items. 
These  are  indicated  below,  but  it  is  stressed  that  these  are 
tentative  and  preliminary  judgments,  which  require  further  con¬ 
sideration,  not  only  on  the  basis  of  the  data  included  in  this 
report,  but  also  in  consideration  of  a  substantially  larger  sta¬ 
tistical  base. 


Signal  Equipment  Losses 

The  data  obtained  in  the  research  for  this  study  was  too 
spotty  and  unreliable  to  provide  a  basis  for  any  generalizations. 
Nonetheless,  the  mean  value  tables  do  provide  a  starting  point  for 
further  investigation. 
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Rifle  Loss  Cgnsiderat ion s 


It  is  tentatively  suggested  that  actual  combat  losses  for 
and  other  individual  shoulder  weapons  will  be  m  the  range 
of  12%,  with  about  two-thirds  of  this  combat. 


It  appears  that  actual  loss  of  rifles  in  front-line  infantry 
units  will  be  about  4%  of  total  casualties,  and  that  combat  loss 
of  shoulder  weapons  among  supporting  personnel  (infantry,  artil¬ 
lery,  engineers,  etc.)  will  vary  from  about  1%  to  3%  of  total 
casualties,  depending  upon  the  artillery  and  air  support  capa¬ 
bility  effectiveness  of  the  enemy.  Wearout  losses  will  include 
an  additional  facuorfer  prolonged  duration  of  combat.  On  the 
basis  of  experience  analyzed  in  this  study,  it  is  suggested  that 
these  additional  factors  will  be  in  the  nature  of  about  1%  per 
month,  and  1%  each  per/100  kilometers  travelled.  The  effects  of 
density  and  other  factors  should  also  be  applied.  Further  study 
is  required. 


Automatic  Weapon  Loss  Considerations 

The  figures  and  loss  rates  reveal  that  the  relative  loss  rates 
of  automatic  weapons  increase  in  the  defensive  posture.  This  is 
completely  consistent  with  the  basic  facts  of  combat  tactics  and 
doctrine.  Automatic  weapons  are  among  the  most  important  targets 
of  attacking  mortars  and  artillery. 

It  also  appears  that  automatic  weapons  loss  rates  do  not  climb 
as  rapidly  as  those  of  some  other  items  of  equipment  during  with¬ 
drawal.  There  is,  of  course,  a  considerable  absolute  increase  in 
the  loss  rate,  reflecting  combat  damage,  loss  in  haste  of  evacua¬ 
tion  of  positions,  and  abandonment  as  personnel  casualties  mount 
and  as  ammunition  becomes  short.  But  it  appears  that  the  actual 
density  of  automatic  weapons  increases,  or  at  least  does  not  de¬ 
crease,  in  a  unit  in  a  critical  withdrawal  situation,  provided  there 
is  sufficient  ammunition. 


Mortar  Loss  Considerations 


The  rate  for  mortar  losses  appears  to  vary  quite  closely  with 
the  rate  of  loss  for  automatic  weapons,  but  is  affected  further  by 
effectiveness  of  hostile  artillery.  Where  hostile  artillery  is 
relatively  ineffective,  it  seems  that  the  mortar  loss  rates  will 
be  about  1/25  that  of  automatic  weapons.  Where  hostile  artillery 
is  very  effective,  the  rate  will  increase  to  something  like  1/15 
of  the  automatic  weapon  loss  rate. 

While  mortars  apparently  do  not  become  so  important  to  the 
troops  in  withdrawal  as  do  automatic  weapons,  it  is  evident  that 
their  loss  rate  in  this  posture  does  not  mount  so  rapidly  as  some 
other  items. 


Artillery  Loss  Considerations 

There  is  some  question  whether  the  figures  reported  in  this 
study  include  self-propelled  105mm  howitzers,  except  for  the 
First  Army.  This  question  should  be  resolved  if  further  data  is 
to  be  developed  for  this  or  related  studies.  Also  there  is  some 
question  as  to  whether  the  pack  75mm  howitzers,  present  in  some 
units  of  the  Fifth  Army  instead  of  105s,  should  not  have  been  in¬ 
cluded  to  provide  a  better  representative  picture  for  artillery 
loss  rate  comparisons. 

Despite  these  questions,  the  figures  developed,  particularly 
in  the  mean  value  tables,  provide  results  which  demonstrate  the 
influence  of  American  artillery  doctrine  on  losses,  and  thus  con¬ 
tain  internal  evidence  of  reliability. 


Vehicle  Loss  Considerations 


One  of  the  principal  problems  in  evaluating  vehicle  loss 
rates  is  the  relationship  of  combat  loss  to  wearout,  and  the  great 
influence  on  this  latter  factor  of  the  age  of  the  vehicles.  As 
is  evidenced  by  the  Korean  War  data,  the  age  of  the  war  is  not 
necessarily  an  adequate  basis  on  which  to  judge  the  probable  age 
of  equipment. 

On  the  other  hand,  the  data  in  this  report  and  its  enclosures 
does  suggest  that  a  detailed,  independent  analysis  of  losses  of 
different  units,  giving  consideration  to  all  known  factors,  includ¬ 
ing  distance  travelled,  anything  known  about  age  of  equipment  at 
the  start  of  an  operation,  nature  of  terrain,  etc.,  could  provide 
a  valuable  input  to  the  overall  RAC  study. 
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Gene ral  Comments 


The  Intangibles 

In  considering  a  sizable  body  of  experience,  the  influence  of 
many  factors  tended  to  lose  significance  as  larger  aggregations 
of  data  were  made.  Climate  and  terrain  have  some  effect,  but  over 
a  long  campaign  the  climate  varies  in  most  places  and  the  prepara¬ 
tion  of  material  for  service  in  extreme  conditions  has  some  off¬ 
setting  effect.  The  intangibles--leadership,  training,  etc.-- 
come  into  play,  but  again  their  effect  may  average  out  over  time. 
This  requires  further  investigation.  In  the  enclosures  there 
will  be  found  a  short  narrative  account  of  the  2nd  Division’s 
first  three  weeks  in  Korea,  with  emphasis  on  the  situation  and 
experience  of  the  9th  Infantry.  This  gives  a  good  general  account 
of  what  might  happen  in  an  extreme  situation,  but  the  effect  of 
such  happenings  on  long-term  loss  calculations  is  not  great. 

It  is  probable  that,  aside  from  infectious  disease,  non¬ 
battle  casualties  will  provide  a  clue  to  the  combat  capability 
of  a  unit,  and  will  in  turn  affect  equipment  loss  rates.  This 
also  requires  further  investigation. 


World  War  I  Data 

It  is  obvious  from  the  very  short  consideration  given  to 
World  War  I  data  in  this  study,  that  the  intensity  of  conflict 
in  that  war  probably  provides  a  basis  for  ascertaining  likely  ex¬ 
treme  ranges  for  noncatastrophic  personnel  and  equipment  losses. 
For  that  reason,  considerable  more  research  and  evaluation  of 
World  War  I  data  is  desirable. 


Estimates  and  Actual  Losses 

As  would  be  expected,  there  is  an  almost  universal  tendency 
to  overstate  requirements.  If  this  is  done  consistently,  at  high 
enough  levels,  the  result  could  be  seriously  inflated  demands  on 
production.  This  is  illustrated  in  the  comparison  among  the  loss 
rates  predicted  by  the  First  Army,  the  actual  losses  sustained, 
and  the  loss  rates  developed  by  the  War  Department  (previously 
furnished).  There  is  further  evidence  of  this  tendency  in  the 
comparison  (previously  furnished)  between  actual  losses  in  the 
Tenth  Army  on  Okinawa  and  the  equipment  arriving  in  the  scheduled 
convoys.  As  the  experience  of  the  2nd  Division  at  Kunu-ri  attests, 
there  is  always  the  possibility  that  exceedingly  high  losses  will 


be  suffered  by  some  units  from  time  to  time.  As  long  as  such 
aberrations  are  averaged  into  longer  range  calculations,  it  is 
better  to  provide  for  such  contingencies  by  adequate  flexibility 
and  speed  of  response  in  the  supply  system  rather  than  by  "worst 
case"  stock  level  planning.  This  can  be  demonstrated  by  compar¬ 
ing  requirements  based  on  the  "high  end"  loss  rates  of  the  units 
reported  on  herein  with  "low  end"  rates  for  similar  units. 


Influence  of  Shortages 


In  some  categories  of  equipment --particularly  general  purpose 
vehicles--it  appears  safe  to  say  that  shortages  breed  shortages. 

It  has  not  been  possible  in  this  project  to  measure  this  effect, 
or  to  put  it  in  balance  with  the  factors  of  distances  travelled 
and  elapsed  time.  All  these  elements  appear  from  time  to  time 
and  reinforce  one  another.  The  comparatively  greater  losses  in 
\  ton  and  2\  ton  trucks  in  the  Fifth  and  Seventh  Armies  do  seem 
to  indicate  the  advisability  of  basing  requirements  for  replace¬ 
ments  on  the  experience  of  commands  operating  in  similar  environ¬ 
ments.  Comparison  of  European  losses  with  those  sustained  in 
Okinawa  supports  this  concept,  although  no  weight  is  given  to  the 
"age  of  the  war"  factor,  nor  was  it  possible  to  develop  adequate 
information  on  the  differences  in  "age  of  equipment  at  beginning 
of  combat"  among  the  several  Armies. 


Organizational  Problems 

It  was  not  possible  to  quantify  the  effects  of  organizational 
and  operational  factors  on  loss  rates,  although  a  number  of  cita¬ 
tions  of  general  influence  of  such  factors  were  found.  The  misuse 
of  service  troops  in  guard  and  security  functions  was  noted  as  an 
impediment  to  good  maintenance  and  consequently  an  influence  toward 
earlier  wearout  or  breakdown.  The  length  and  nature  of  the  Line  of 
Communications  is  reflected,  as  would  be  expected,  in  its  effect  on 
losses  in  vehicles.  The  distribution  of  effort  along  the  LOC,  the 
location  of  supply  and  service  installations,  and  the  levels  at 
which  replacement  stocks  were  held  all  had  some  influence.  The 
record  did  not  yield  enough  information  to  support  the  separate 
identification  and  evaluation  of  the  sorts  of  influences  just  des¬ 
cribed,  so  the  only  reasonable  alternative  seems  to  be  the  use  of 
replacement  requirement  factors  based  on  the  general,  long-term 
type  of  experience  most  likely  to  be  similar  to  the  contingency 
under  consideration. 


The  Influence  of  Unit  Size 
and  Aggregation 


The  flaws  in  the  reporting  system,  with  emphasis  on  those 
normal  to  the  "fog  of  war,"  reduce  confidence  in  the  factors  de¬ 
rived  from  short  periods  of  action  in  smaller  units.  Confidence 
increases  with  time  covered  and  size  of  aggregate  sample,  but  even 
here  there  are  notable  divergencies  in  the  experience  of  Armies. 
Time  in  posture  contributes  significant  differences,  but  over  the 
long  term  it  would  appear  difficult  to  predict  such  a  factor  with 
any  accuracy.  The  total  loss  history  of  armies  seems  most  likely 
to  produce  a  stable  base.  In  pricing  out  contingency  plans  for 
loss  prediction  purposes,  it  would  be  prudent  to  use  that  body  of 
experience  most  closely  similar  to  those  plans. 


Relationship  of  Equipment  Losses 
to  Personnel  Casualties 


The  data  in  this  report  provides  no  basis  for  establishing 
any  meaningful  relationship  between  personnel  casualties  and  equip¬ 
ment  losses.  Not  only  are  there  great  divergencies,  but  there  are 
also  too  many  unquantifiable  imponderables  affecting  both  kinds  of 
loss  rates.  Obviously,  in  a  very  general  way,  it  is  observable 
that  equipment  loss  rates,  like  personnel  casualties,  are  greater 
in  intensive  combat  than  they  are  in  less  intensive  combat.  But 
this  is  only  a  very  erratic  general  tendency,  and  does  not  appear 
to  be  susceptible  of  any  mathematical  formulation. 

There  is,  however,  one  important  result  of  this  study  which 
may  permit  modification  of  the  above  observation.  HERO  has  not 
had  the  time  nor  the  funds  to  undertake  an  exhaustive  application 
to  all  of  our  data  of  the  formulae  derived  by  Dr.  Gilfillan.  This 
should  be  checked,  and  further  action  in  investigation,  or  in  re¬ 
fining  the  formulae,  or  in  abandoning  the  idea  of  equipment  loss- 
personnel  casualty  relationship. 


Mathematical  Formulae  for  Predicting 
Materiel  Losses 

The  mathematical  formulae  derived  by  Dr.  E.S. Gilfillan  for 
this  study  appear  to  offer  a  basis  for  a  fruitful  extended  inves¬ 
tigation.  He  prepared  these  formulae  for  six  different  items  of 
equipment:  \  ton  trucks,  ton  trucks,  rifles,  carbines,  machine 
guns,  and  mortars.  (For  reasons  discussed  elsewhere  in  this  report, 
it  is  possible  that  some  of  the  data  which  he  used  for  rifles  and 
carbines  reflecting  division  operations  may  have  been  misleading.) 
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He  considered  the  following  variables:  intensity  of  conflict, 
terrain  difficulty,  precipitation,  temperature,  hours  of  daylight, 
experience  of  troops.  He  has  attempted  to  quantify  terrain  dif¬ 
ficulty,  experience,  and  intensity  of  conflict,  but  did  not  have 
the  benefit  of  the  ICI  factor  which  HERO  has  developed.  On  the 
basis  of  further  evaluation  by  the  HERO  staff,  it  would  appear  that 
the  following  additional  factors  might  have  provided  further  re¬ 
finement  of  the  formulae:  the  relative  size,  characteristics,  and 
quality  of  the  opposing  forces;  and  the  length  of  the  operation  or 
campaign  (although  apparently  he  has  intended  to  include  this  in 
his  factor  for  the  intensity  of  conflict).  It  would  be  helpful, 
also,  to  try  to  quantify  leadership,  but  it  is  believed  that  this 
is  unrealistic,  and  its  effect  is  accounted  for  as  far  as  probably 
is  possible  in  the  experience  factor.  It  would  also  be  useful  if 
movement  or  distance  could  be  included  as  a  factor,  but  this  prob¬ 
ably  is  also  included  to  the  maximum  extent  possible  in  the  terrain 
factor. 


Records  and  Reports--The 
Battlefield  Problem 


Experience  in  this  project  has  made  it  clear  that  US  forces 
did  not  have,  in  World  War  II  and  Korea,  standard  equipment  loss 
reporting  systems  that  envisaged  all  the  uses  to  which  they  might 
later  be  pur.  There  were  variations  in  format,  content,  frequency, 
and  accuracy  which  reflected  the  views  and  needs  of  local  command¬ 
ers,  staff  officers,  and  support  agencies.  The  intensity  of  com¬ 
bat  had  some  influence,  but  it  was  often  counterbalanced  by  the 
energy  and  activity  of  ordnance,  supply,  or  general  staff  officers. 

This  does  not  argue  that  combat  commanders  should  be  concerned 
with  the  problems  of  more  complex  reports.  The  commander  and  staff 
dealing  with  the  immediate  demands  and  concerns  of  a  battle  deal 
with  materiel  in  terms  of  their  mission  in  that  situation.  There 
is  a  tendency  to  report  losses  as  necessary  to  support  requirements 
for  desired  replacements.  Obviously,  a  crew-served  weapon  for 
which  there  is  no  crew  is  an  embarrassment;  further,  the  busy  staff 
officers  will  tend  not  to  spend  too  much  time  on  reporting  items 
for  which  he  knows  there  is  no  replacement  available.  The  net  ef¬ 
fect  of  these  conditions  is  to  defer  reporting  of  losses  and  re¬ 
placement  requirements  until  the  unit  is  prepared  to  receive  and 
use  the  items.  This  is  reinforced  by  the  fact  that  accurate  in¬ 
ventories  are  seldom  possible  in  the  heat  of  combat  and  must  be 
deferred  until  better  conditions  prevail.  This  condition  produces 
such  results  as  those  seen  in  the  spread  sheets  for  the  Seventh 
Army,  and  to  an  even  greater  degree  in  the  spread  sheets  for  the 
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28th  and  45th  Divisions.  It  is  obvious  that  the  losses  recorded 
under  the  heading  "Not  Engaged--Rest , 11  or  in  "Defense,"  were  not 
incurred  during  that  period  but  were  so  reported  because  they  be¬ 
came  known  while  the  Army  was  in  that  posture.  It  has  also  been 
pointed  out  by  a  member  of  the  RAC  staff  that  in  May  1945  the 
prospect  of  moving  from  the  European  Theater  to  the  Pacific  or  to 
the  United  States,  leaving  old  equipment  on  hand  in  place  and  re¬ 
equipping  with  new  items  later,  probably  motivated  units  of  the 
Seventh  Army  to  report  as  lost  or  worn  out  much  materiel  which 
previously  had  been  considered  as  serviceable. 

Since  it  would  be  unfair  and  unrealistic  to  levy  more  report¬ 
ing  requirements  on  operating  commanders  in  the  field,  it  would 
be  desirable  to  search  for  alternatives  which  would  produce  the 
volume  of  trustworthy  data  needed  to  present  operational  experi¬ 
ence  in  the  proper  context.  In  view  of  the  experience  now  being 
acquired  in  Vietnam,  it  would  be  useful  to  insure  that  loss  data 
were  being  preserved  in  the  form  and  volume  that  would  support 
future  efforts  to  develop  methods  of  loss  prediction.  It  would  be 
useful  to  organize,  under  sponsorship  of  the  Department  of  the  Army 
or  DOD,  a  small  team  for  collecting  information  from  units  in  the 
field.  Such  a  team  should  include  persons  with  logistics,  opera¬ 
tions  analysis,  and  military  history  background.  Given  adequate 
access  and  mobility  it  should  be  possible  to  gather  loss  data  on 
the  ground  with  minimum  distraction  to  operating  forces.  Properly 
planned,  this  sort  of  activity  should  be  able  to  collect  and  orga¬ 
nize  information  on  battle  losses  in  the  way  best  suited  to  the 
requirements  of  procurement  planners  with  minimum  disturbance  to 
operating  forces. 


Selection  of  Factors  for  Use 
in  Estimating  Losses 

It  has  been  noted  by  the  RAC  staff  that  the  statement  of  likely 
future  losses  and  loss  rates  will  come  as  a  result  of  "pricing  out" 
contingency  plans.  These  plans  are  likely,  in  turn,  to  be  somewhat 
general  in  their  statements  of  enemy  forces,  locale,  and  duration 
and  intensity  of  combat.  Bearing  in  mind  the  deficiencies  and 
shortcomings  in  army-level  reports  described  at  various  points  in 
this  study,  it  is  nevertheless  true  that  they  have  been  shown  to 
have  a  useful  degree  of  internal  consistency,  particularly  in  com¬ 
parison  with  lower  level  reports.  Further,  differences  between 
armies  can  be  rationalized  in  terms  of  their  differing  circum¬ 
stances.  HERO  believes  that  historical  factors  can  be  used  as 
inputs  to  loss-predicting  formulae  when  the  factors  chosen  are 
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derived  from  combat  experience  resembling  most  closely  the  sce¬ 
nario  for  the  conflict  reflected  in  a  contingency  plan. 


Quantifying  Ground  Combat  Factors 

HERO  is  aware  of  a  number  of  efforts  to  establish  numerical 
values  for  the  various  influences  and  conditions  of  ground  com¬ 
bat  for  use  in  computer-played  war  games.  Experience  gained  in 
the  process  of  completing  this  project  has  led  us  to  believe  that 
reliable,  precise  factors  for  this  use  cannot  be  produced  without 
the  conditioning  effect  of  historical  judgment.  The  influence  of 
terrain  as  discussed  earlier,  for  example,  must  be  put  in  context 
with  a  number  of  other  elements  which,  in  sum,  are  very  likely  to 
be  unique  in  any  particular  situation.  This  suggests  that  fur¬ 
ther  examination  of  the  data  in  hand  and  the  gathering  of  further 
material  could  produce  upper,  lower,  and  mean  values  for  the  vari¬ 
ous  influences.  The  historian  and  the  analyst,  working  together, 
should  then  be  able  to  develop  computer  inputs  which  would  give 
proper  weight  to  the  combinations  of  circumstances  which  are  unique 
to  every  battle. 
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